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now. .  .with 


Horitenlol  Gat-Firad  Modal 
for  natural,  manufactured, 
mixed  and  LP  Gases. 


Grinnell  quality  is  well  known.  The  “Grinnell”  name  is  backed  by 
over  60  years  of  heating  experience.  Regardless  of  the  type  and 
model  you  choose,  you  can  depend  on  a  Grinnell  Unit  Heater  to 
give  balanced  heating  performance  plus  maximum  fuel  economy. 
Call  on  Grinnell . . .  for  the  unit  heater  to  meet  your  sptecific  needs. 

GRINNELL  GRINNELL  THERMOLIER 

Gas-Fired  Unit  Heater  Steam/Hot  Water  Unit  Heater 


Horixonlal  Modal  for  steam 


Available  in  7  sixes  —  ranging  from 
25,000  to  200,000  Btu  per  hour  input 

Grinnell  Gas-Fired  Unit  Heaters  are  easy 
to  install,  simple  to  operate  and  maintain. 
Efficient  performance  is  assured  —  with 
any  type  of  gas  —  by  modern  design  of 
burners  and  heat  exchanger,  proper  motor 
and  fan  unit.  Automatic  safety  pilot  oper¬ 
ates  to  shut  off  main  gas  supply  if  pilot 
goes  out.  Flashback  and  extinction  noise 
prevented  by  the  burners’  raised  port  de¬ 
sign  and  proper  port  size  for  the  gas  used. 
American  Gas  Association  approved. 


4  models  ...  18  sixes  —  from  35,600  to 
275,300  total  heat  delivered,  Btu  per  hour 

Three  basic  models — horizontal,  vertical 
and  a  special  horizontal  Textile  model. 
(Adjustable  velocity  nozzle  also  available 
for  use  on  horizontal  models.)  All  models 
have  plain  thermostatic  trap,  the  simplest 
and  least  expensive  kind  of  a  trap,  made 
practical  because  of  unit’s  exclusive  inter¬ 
nal  cooling  leg;  maximum  capacity  pro¬ 
vided  and  destructive  water  hammer 
eliminated  by  built-in  pitch  of  tubes. 
Many  other  important  features. 


and  hot  water  systems. 


Vortical  Model  for  steom 
and  hot  water  systems. 


GRINNELL 

WHENEVER  PIPING  IS  INVOLVED 


Grinnell  Company,  Inc.,  Pravidence,  Rhode  Island  *  Coa$t-to-Coa$t  Network  of  Branch  Warehouses  and  Distributors 

pipe  and  tube  fittings  *  welding  fittings  *  engineered  pipe  hangers  and  supports  *  Thermolier  unit  heaters  *  valves 
Grinnell-Saunders  diaphragm  valves  *  pipe  *  prefabricated  piping  *  plumbing  and  heating  specialties  *  water  works  supplies 
industrial  supplies  *  Grinnell  automatic  sprinkler  fire  protection  systems  *  Amco  air  conditioning  systems 


YOU  PAY  NOTHING  for  the  very  element 
that  makes  THE  DIFFERENCE 

in  Bifurcator  Fume  Removal 


The  important,  cost-free  element  is  DeHothezat's  30  years  experi¬ 
ence  in  designing  top  etticiencv  into  a  bifurcated-housing  fan  and 
in  apphinn  this  fan  unit  to  fume  removal  problems. 


^'ou  can  confidentK  specif)  a  DeBothezat 
install  it  .  .  .  and  base  trouble-free  operation. 


DelOTHEZAT  FANS  DIVISION,  DEPT.  HV.75S 
American  Maeliiiia  and  Metals,  Inc. 

East  Moline,  Illinois 

□  Send  Bulletin  DB-37-55  containing  complete  data 
on  the  Bifurcator  for  exhausting  corrosive  fumes. 

□  Have  a  DeBothezat  representative  call. 


Ve  Bo+he^at 


American  /i^achtne  and  Inc. 

EAST  MOLINE,  ILLINOIS 


COMPANY 


ZONE 


ATTENTION  MA. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JULY,  1956 


WEBSTER  BASEBOARD  HEAT- 
IN'G,  in  conf<Ti*nct*  room  of  Textile 
Maehine  Works,  Reading,  Pa. 


New  Concept 


Wall-To-Wall 

Comfort 


Webster  Tru-Periineter  Heating  —  with  steam  or 
forced  hot  water  —  creates  a  barrier  of  gentle 
warmth  against  the  incoming  cold  along  every 
exposed  wall,  in  modern  buildings  exerywhere. 
Webster  Tni-Perimeter  Heating  provides  uniform 
warmth  w'ith  minimum  fl(H)r-to-ceiling  temiM'rature 
difference,  assures  minimum  fuel  cost,  sacrifices  no 
usable  fl(K)r  space. 

Webster  Tru-Perimeter  Heating  nu'ets  all  reijuire- 
ments: 

•  Webster  Walvector  with  newly-styled  and  im- 
improved  enclosure  meets  the  rc'ijuirements  for 
most  non-residential  buildings; 

•  Custom  Webster  Wal\t*ctor  clesignc-cl  for  com¬ 
plete  buildings  achieves  economy  in  first  cost  by 
effectively  coordinating  heating  applications  with 
building  design; 

•  Webster  Baseboard  Heating  serves  residential 
and  many  other  buildings. 

Webster  Tru-Perimeter  Heating  teams  with  air 
conditioning  for  year-round  heating  and  cxxding 
comfort.  For  Tru-Perimeter  Heating  adxantages, 
see  your  W'ebster  Hepresc-ntative,  or  write  us. 

Adtlress  Dept.  l|\-7 

WARREN  WEBSTER  &  COMPANY 

Camden  5,  New  JcTsey 

LOCATKO  NT;AR  YOU - TO  HKI.I’  YOU.  Weliul.T  |{('prrii<'ii(iillvei 

in  these  OO  C.S.  Cities:  Albany.  Atlanta,  Atlantic  City,  Haltifiittre, 
^thlehem  <Pa.).  Birmingham,  B4iston,  Buffalo,  Butte,  Charleston 
(W.  Va.),  ChattaiuMiKa,  ChlcaRO.  Cincinnati,  Cleveland,  Columhia. 
Columbus,  Dallas,  Davenport,  Dayton,  Denver,  I>es  Moines,  l>etroi(, 
Grami  Rapids,  llarrlslmra,  llmiston,  IndianaiHilis,  Kansas  City, 
Kingston  <Pa.),  La  Porte  <Ind.),  Little  R(K-k,  Los  Anfceles,  I>oulsville, 
Luht>ork,  Memphis,  Milwaukee,  Mlnnea(H)lis,  Nashville,  Newark,  New 
Haven.  New  Orleans,  New  York,  Oklahoma  City.  Omaha,  Orlando, 
Philadelphia,  PittslHirRh,  Portland,  Raleikh,  Richmond.  Roanoke, 
Rochester,  Saginaw,  St.  I»uis.  Salt  Lake  City.  San  Antmiio.  San 
Francisco,  Seattle.  Spokane,  Stiringtield,  Syracuse,  Tole<k),  Trenton, 
Tulsa.  WasliinKton,  Wichita.  Wilmington. 

In  Canada,  Darling  Brotliers,  Lt<l.,  Montreal. 


WEBSTER  VV^ALVECTOR,  in  offic<‘s  of  Textile  Machine  Works,  Reading,  Pa. 


WALVECTOR 


For  Steam  or  Hot  Water  Heating 


JULY,  1956,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


-dr- 


Editorial  Staff 
Editor 

CLIFFORD  STROCK 
Associate  Ed'tors 
NATHAN  N.  WOLPERT 
WILLIAM  B.  FOXHALL 
Assistant  Editor 

WALLACE  G.  HOLBROOK 


Air  Conditioning 

Heating  AND 

Ventilating 


CONTENTS 


Published  by 
THE  INDUSTRIAL  PRESS 

Executive,  Editorial 
and  Subscription  Offices 
93  Worth  St., 
Nevr  York  13,  N.  Y 


FEATURE  ARTICLES 

Air  Conditioning  Feat,.:res  of  the  Socony  Mobile  Building — E.  L.  Schulz 

Designing  High  Velocity  Air  Conditioning  Systems 

Characteristics  of  Polyvinyl  Chloride  Pipe — W.  P.  Chapman 

Indirect  Water  Heaters  for  Home  Use 

Reducing  Heat  Gain  Through  the  Roof — A.  W.  Carroll 

Coliseum  Has  Air  Ducts  Placed  in  Floor  Slabs 

Effect  of  Humidity  on  Odor 

REFERENCE  MATERIAL 

Section — ^n  Introduction  to  Nuclear  Radiation  and  to  Nuclear  Engineering 
— F.  W.  Hutchinson 

Data  Sheet — Heating  Plant  Operating  Hour>  and  Load  Factor 
Detail  Sheet — Simple  Types  of  Pipe  Supporters 


DEPARTMENTS 


High  Spots 

Washington  Overtones — L.  Overman 

Briefly  Stated 

Ad-Digest 

Piping  and  Plumbing — L.  Blendermann 

London  Letter 

Product  Applications 

News  of  Equipment  and  Materials 


Degree-Days  for  May,  1956 

In  the  Field  . 

New  Catalogs 

News  of  the  Month  . 

What  Readers  Say 
Canadian  Degree-Days  for  May,  1956 
Coming  Events 
Index  to  Advertisers 


The  Cover:  Flexible  conduits  carry  air  through  sound  boxes 
and  then  through  celling  diffusers  In  the  Coliseum,  New 
York  City,  Photo  by  PFl,  See  article  beginning  page  89. 


AIR  CONDITIONING.  HEATING  AND  VENTILATING,  pub- 
lithad  monthly  by  The  Industrial  Press,  116  Main  St.,  Norwalk, 
Conn.  Executive,  editorial  and  subscription  offices,  93  Worth 
St„  New  York  13,  N.  Y.  Entered  as  second-class  matter,  Feb¬ 
ruary  16,  1954,  at  the  Post  Office,  Norwalk,  Conn.,  under  Act 
of  March  3,  1879. 

Subscription  Rates:  In  the  United  States  and  Canada,  one 
year,  $3:  two  years,  $5;  three  years,  $6;  in  all  other  countries, 
one  year,  $7;  two  years,  $11.  Single  copies,  30  cents. 

Copyright;  Copyright,  1956,  by  The  Industrial  Press,  New 
York,  N.  Y.  Permission  required  to  reproduce  articles. 

Member  of  National  Business  Publications,  Business  Pub¬ 
lications  Audit,  Society  of  Business  Magazine  Editors. 


Executive  Officers,  The  Industrial  Rreu:  President,  Robert 
B.  Luchars;  Vice-President  and  Treasurer,  Edgar  A.  Becker; 
Secretary  and  Publishing  Manager,  Harold  L.  Gray. 

Advertising  Representatives:  George  G.  Turner,  228  N. 
La  Salle  St.,  Chicago  I,  III.;  Harry  J.  Twine,  93  Worth  St., 
Now  York  13,  N.  Y.;  Thomas  A.  Earing,  93  Worth  St.,  New 
York  13.  N.  Y.;  Edward  B.  McEntee,  171 15  Hillsboro  Rd.. 
Cleveland  12,  Ohio;  Robert  H.  Deibler,  2506  W.  8th  St,,  Los 
Angeles  57,  and  220  Montgomery  St.,  San  Francisco  4.  Calif.; 
Richard  E.  Holerman,  2831  El  Capitan  St.,  Dallas  28,  Tex.; 
Fred  W.  Smith,  1212  41st  St.,  Bolview  Heights,  Brimingham 
8.  Ala. 

Indexing  and  Microfilm:  Contents  of  AIR  CONDITION¬ 
ING  HEATING  AND  VENTILATING  are  indexed  monthly 
by  Industrial  Arts  Index  and  microfilmed  by  University  Micro¬ 
films,  Ann  Arbor,  Mich. 


Printed  by  O’Brien  Suburban  Press,  Norwalk,  Conn, 


AIR  CONDITIONING,  HEATING  AND  VENTILATING.  JULY,  1956 


3 


Heavy  flooded  cop¬ 
per  silicon  couplings. 


Special  ft-li  vocuum  breokei 
and  liftings  furnished 


Double  butt  welds 
ground  smooth. 


Copper  tube  sup¬ 
port  osiembly. 


Steel  cradles  fur¬ 
nished  with  heater. 


Alt  copper  seams 
electrically  welded. 


Rolled  expansion  joints 
ploced  every  1  2". 


Copper-lining  spun 
into  tube  sheet. 


Like  twins,  copper-lined  heaters  can  look  pretty  much 
alike— on  the  outside.  But  inside,  and  on  key  points  of  con¬ 
struction,  they  can  be  as  different  as  day  and  night. 

Engineers  experienced  in  copper-lined  heaters  are  aware 
of  these  vital  differences  and  specify  accordingly. 

They  insist,  for  instance,  on  rolled  joints  every  12  inches 
around  the  full  circumference  of  the  lining  to  allow  for 
longitudinal  expansion  ...  on  the  copper-lining  being  not 
less  than  3  lb.  per  square  foot  ...  on  heavy  flanged  copper 
silicon  couplings,  welded  to  both  the  shell  and  the  lining . . . 
on  enough  tube  supports  ...  on  an  adequately  long  tube 
bundle  with  parallel  “U”  bends  .  .  .  and  on  a  vacuum 
breaker  valve  to  protect  the  lining  from  sudden  pressure 
fluctuation.  They  make  sure  that  separate  hydrostatic  and 


pneumatic  tests  are  run  to  guarantee  that  linings  will  be 
leakproof. 

These  expierts  specify  these  details,  and  others,  found 
only  in  P-K  heaters,  because  they  know  that  heaters  built 
without  such  safeguards  are  false  economy;  but  that  heaters 
“built  right,”  like  P-K’s  “Indestructo”  copper-lined  heaters, 
assure  trouble-free  service  year  after  year. 

Like  the  full  story?  We’ve  detailed  the  key  construction 
features  in  sample  specifications  and  in  P-K’s  new  Catalog 
19.  Ask  your  local  P-K  lepresentative  for  copies  or  write 
today. 


The  Patterson-Kelley  Co.,  Inc.,  9  7  0  Burton  Street,  East 
Stroudsburg,  Pa. 


Kelley 


storage  water  heaters 


instantaneous  heaters 


fuel  oil  heaters 


freon  chillers  and  condensers 


convertors 
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HIGH  SPOTS 

•  No.  6  fuel  oil  is  much  heavier  today  than  it  has  been  in  the  past,  and  it  is  safe 
to  predict  that  it  will  be  even  heavier  in  the  future,  according  to  G.  W.  Bohn,  of  Pre¬ 
ferred  I  tilities,  in  a  talk  before  the  recent  convention  of  the  Oil  Heat  Institute.  See 
page  182. 

•  During  a  visit  to  the  British  Industries  Fair  in  London,  John  W.  James,  vice-presi¬ 
dent  of  McDonnell  &  Miller,  Inc.,  was  formally  presented  to  Queen  F'.lizabeth  II  and 
the  Duke  of  F'.dinhurgh. 

•  Rumors  of  shortages  of  small  commercial  sizes  of  hard  coal  were  denied  by  the 
Anthracite  Industry  Council  in  a  statement  guaranteeing  delivery  of  ample  supplies  of 
steam  sizes  for  the  coming  winter.  See  page  12B. 

•  The  first  high-velocity,  electronic  air  conditioning  system  in  a  hotel  is  being 
installed  in  the  Barbizon-Plaza  in  New  York  City  as  a  result  of  the  joint  research  and 
development  work  of  the  Trane,  Barher-Colman,  Minneapolis-Honey  well,  and  West- 
inghouse  Companies. 

•  For  the  first  quarter  of  this  year,  steel  hoiler  sales  were  2%  above  sales  for  the 
corresponding  period  last  year.  With  building  permits  in  excess  of  last  year  and  with 
the  continuation  of  a  heavy  volume  of  industrial,  commercial,  and  institutional  con¬ 
struction,  manufacturers  anticipate  another  good  year  in  1956. 

•  Approximately  720  tons  of  air-to-air  heat  pump  air  conditioning  systems, 
operating  in  forty-seven  different  localities,  are  now  being  supplied  by  a  Southern 
('.alifornia  power  company. 

•  Heavy  construction  awards  amounted  to  $448.5  million  for  the  week  ended  June 
21,  according  to  a  report  by  Engineering  News-Record  and  Construction  Daily.  This 
figure  lifted  the  cumulative  total  for  the  first  25  weeks  of  this  year  to  $10,947.8  million, 
which  was  22%  above  the  corresponding  period  in  1955. 

•  At  the  close  of  last  year,  21,637  plumber  and  pipefitter  apprentices  were  regis¬ 
tered  by  the  National  Association  of  Plumbing  Contractors  as  active  in  the  United 
States.  California  led  the  list  with  2544;  Wyoming  had  the  least  with  38. 

•  At  a  special  meeting  on  June  25  York  Corporation's  stockholders  approved 
the  merger  of  the  company  with  Borg-W'arner  Corporation.  They  also  voted  to 
change  its  name  to  Lauer  Corporation  to  complete  its  liquidation;  Borg-Warner  has 
also  purchased  the  rights  to  the  York  name. 

•  Plans  are  being  made  to  produce  heavy  water  for  atomic-fission  materials  from 
the  natural  steam  of  Iceland.  In  three  fields  alone,  steam  jets  with  a  temperature 
of  350  deg  F  shoot  skyward  at  an  annual  rate  of  4(XK)  tons. 

•  Air  conditioning  in  bedrooms  and  living  rooms  is  being  featured  in  the  Royal 
York  Apartments  under  construction  in  New  York  City.  The  project  consists  of  two 
12-story  buildings,  each  containing  about  250  apartments. 

•  Rensselaer  Polytechnic  Institute  is  conducting  a  fourteen-week  course  in  re¬ 
actor  engineering  for  106  scientists  and  engineers  at  the  Reactor  Development  Divi¬ 
sion  of  Combustion  Engineering,  Inc.,  at  Windsor,  Conn. 

•  Improved  techniques  for  long  range  weather  forecasting  are  a  possible  by¬ 
product  of  the  research  planned  for  a  new  observatory  on  Mauna  Loa  volcano  in  the 
Hawaiian  Islands.  A  greater  knowledge  of  solar  radiation  is  also  expected  because 
the  observatory  is  situated  well  above  the  bulk  of  the  moisture  contained  in  the  earth’s 
atmosphere. 
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WASHINGTON  OVERTONES 

by  LORING  OVERMAN 

For  the  air  conditioning,  heating,  and  ventilating  industries,  the  most  pleasant  Wash¬ 
ington  overtone  during  June  was  the  12-to-2  concensus  that  the  months  ahead  will  he 
accompanied  by  very  good  business  conditions. 

•  Foregoing  conclusion  stems  from  the  first  mid-year  business  forecast  symposium 
for  the  press,  conducted  June  15  hy  the  I  nited  States  Chamber  of  Commerce,  {partici¬ 
pating  as  panelists  were  spokesmen  for  fourteen  national  trade  associations  representing 
activities  linked  closely  to  the  state  of  the  nation. 

•  Twelve  of  the  panelists  expect  business  conditions  to  l»e  extremely  favorable 
for  the  balance  of  19.5C;  auto  industries  concede  an  alarming  let-down;  and  a  banker- 
sp<.)kesman  predicts  a  general  shtwdown  unless  some  way  can  be  found  t«t  siphon  more 
funds  into  the  credit  reservoir. 

Each  of  the  four  panels — agriculture,  distribution,  construction,  and  finance — 
brought  out  something  of  interest  to  members  of  the  air  conditioning,  heating,  and 
ventilating  industries. 

9  Farm  situation,  for  instance,  is  in  a  transition  stage,  tending  toward  fewer, 
larger,  and  better-equipped  units.  Market  ahead  for  more  plumbing,  heating,  air  con¬ 
ditioning,  and  refrigerating! 

Distribution  panel — dealing  with  retail  stores,  hotels,  and  shopping  centers — held 
golden  promise  for  readers  of  this  column. 

•  A  food  chains’  spokesman  reported  ‘‘more  new  supermarkets  to  l»e  constructe*! 
in  the  next  six  months  than  in  the  same  period  of  19.55 — a  vt)te  of  confidence  in  business 
ahead." 

•  American  Hotel  Asswiation  reported  its  meml»ers  engaged  in  a  S3  billion  expansion 
and  improvement  program.  “One  of  the  greatest  trends.”  said  the  hotel  panelist,  “is  the 
air  conditioning  of  guest  and  public  rooms.  It  goes  «)n  unabated." 

•  National  Retail  Dry  Goods  Asswnation  reported  business  booming,  with  expansion 
plans  afoot.  Recent  NRDGA  survey  showed  that  two  in  five  retailers  plan  major  capital 
improvements  this  year;  one  in  three  will  air  condition;  one  in  four  will  expand 
main  store;  one  in  five  will  add  a  branch  in  a  shopping  center. 

Reports  of  the  construction  panel  revealed  the  only  slowdown  to  Im*  in  lower- 
priced  housing. 

•  Total  for  19.5f)  is  now  estimated  at  1,100,000  housing  starts;  the  third  largest 
total  in  history  and  still  an  astronomical  figure  by  previous  standards.  “Primary  prob¬ 
lem.”  said  the  spokesman  for  the  National  Association  for  Home  Builders,  “is  mort¬ 
gage  money.  Not  a  gloomy  picture; -merely  realistic.  Despite  problems,  a  good  market 
in  most  communities.” 

•  19.50  may  still  l>e  a  $60  billion  construction  year,  with  an  u|)surge  of  non-resi- 
dential  construction  offsetting  the  decline  in  home  building.  This  is  the  view  of  the 
Associated  General  Contractors. 

•  “All  records  for  contracts  awarded  were  broken  in  first  quarter  of  19.5f»;  they 
continue  at  record-breaking  pace."  say  AGC  sjmkesmen.  “By  1‘X).5,  when  the  gross 
national  product  is  expected  to  reach  $.509  billion,  construction’.s  normal  15%  share 
should  exceed  $75  billion." 

•  An  architects'  spokesman  at  the  mid-year  foreca.st  symposium  reportefl  steady  prog¬ 
ress  on  the  drawing  boards,  with  school  buildings  closely  followed  by  commercial  work. 
A  fast  upturn  of  private  industrial  construction  is  expcctc<l  to  increase  even 
further,  with  plant  and  equipment  expenditures  substantially  higher  than  19.55. 

Structural  steel,  sometimes  considered  a  bottleneck  of  the  construction  industry, 
is  expected  to  become  available  in  increasing  quantities  as  the  year  progresses. 

•  Overall  demand  for  steel — due  to  auto  .slump — is  contracting,  releasing  addi- 

(Continued  on  page  8) 
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BEST 

barriers 


CONDENSATION  IS  DESTRUCTIVE 

Inflow  or  outflow  of  HEAT  through  roofs  and 
walls  causes  discomfort,  increases  heating  and 
cooling  bills.  Inflow  in  summer  or  outflow  in  winter 
of  WATER  VAPOR  not  only  causes  discomfort, 
but  its  condensation  to  liquid  water  fosters  timber 
rot,  peeling  paint,  cracking  plaster,  crumbling 
mortar,  rust  and  corrosion.  It  can  make  sills,  studs, 
beams  and  plates  decay;  necessitate  costly  recur¬ 
rent  repairs.  Sufficient  vapor  is  generated  weekly 
in  the  average  home  by  a  family  of  four,  to  con¬ 
dense  into  76  quarts  of  water! 

Vapor  flowing  out  of  a  building  in  winter  also 
entails  a  heat  loss.  It  takes  1,060  Btu’s  to  convert 
1  lb.  of  water  to  vapor.  The  same  amount  of  heat 
(from  only  1  lb.  of  vapor),  will  raise  the  tem¬ 
perature  of  the  air  in  TWO  13'  x  14'  rooms,  with 
8'  ceilings,  from  a  cold  50°F  to  a  warm  70°F. 

DENSE  MOLECULAR  STRUCTURE 

Because  of  their  dense  molecular  structure, 
metals  have  a  vapor  permeability  of  almost  zero; 
will  permit  little  or  no  vapor  to  pass.  Metals  are  the 
best  vapor  barriers. 

Fortunately,  there  is  available  an  effective  and 
inexpensive  metallic  barrier  to  vapor,  which  is  also 
a  most  efficient  thermal  insulation.  It  consists  of 
successive  sheets  of  aluminum,  permanently  air- 
spaced  apart,  in  pre-iabricated  form,  which  open 
up  automatically  as  installed.  It  comes  in  con¬ 
tinuous  lengths  up  to  750';  with  no  “breaks”  every 
few  feet  for  accelerating  the  flow  of  heat  and  of 
vapor.  Because  of  its  scientific  construction,  con¬ 
densation  on  or  within  it  is  minimized. 


Each  reflective  surface  of  each  sheet  of  alumi¬ 
num  has  97%  reflectivity  and  3%  absorptivity  and 
emissivity  for  Radiation  or  heat-rays.  (Radiation 
represents  50%  to  93%  of  all  heat  flow  through 
building  spaces,  depending  on  direction.)  Because 
of  multiple  air  spaces  of  low  density,  heat  flow 
through  it  by  Conduction  is  slight.  The  multiple 
sheets  of  fiber  and  aluminum  retard  Convection. 

NATIONAL  BUREAU  OF  STANDARDS  TESTS 

The  National  Bureau  of  Standards  conducted  a 
remarkable  series  of  tests  to  determine  if  conden¬ 
sation  can  form  in  or  on  reflective  aluminum  when 
exposed  to  considerable  vapor  as  in  crawl  spaces. 
The  results  were  published  by  the  Technical 
Division  of  the  National  Housing  Agency  as 
“Technical  Bulletin  No.  38.”  Those  interested  in 
retarding  condensation  formation  and  the  flow  of 
heat  and  vapor,  will  find  this  booklet  invaluable 
for  study  and  reference.  We  will  send  a  copy  free 
if  you’ll  fill  in  the  coupon. 

INFRA  INSULATIONS  CAN  BE  PURCHASED 
everywhere  through  your  preferred  local  dealer 
for  3*  to  12r  per  sq.  ft.  depending  on  the  type. 


Infra  Insulation,  Inc.,  525  Bway.,  N.Y.C.,  Dept  V-7 
Please  send  NHA’s  “Technical  Bulletin  No.  38.” 

- RSMI 

FIRM 

- S15BRF55 

_  _ ^1 
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WASHMGTON  OVERTONES  {Continued  from  page  6) 


tional  supplies  for  other  uses.  Also  an  extra  million  tons  capacity  in  structural  sections  is 
promised — with  50%  traditionally  made  available  to  fabricators  of  structural  steel. 

•  Symposium  panelists  advised  against  considering  housing  starts,  auto  production, 
and  steel  output  as  the  sole  yardsticks  of  national  prosperity. 

•  Commented  Dr.  Emerson  P.  Schmidt.  Director  Economic  Research  Department, 
United  States  Chamber  of  Commerce:  “While  the  expansionist  and  contractive  forces 
are  always  vying  with  each  other  and  today  are  rather  evenly  poised,  there  is  good 
reason  to  believe  that  in  the  period  ahead  the  expansionist  forces  will  outweigh  the 
contractive.  To  a  considerable  extent,  readjustments  in  soft  sectors  of  our  economy- 
have  already  been  absorbed.  The  readjustments  are,  for  the  most  part,  behind 
us,  while  the  economy  has  operated  at  virtually  full  capacity. 

All  of  the  panels  predicted  their  forecasts  of  a  favorable  future  «ui  the  availability 
of  adequate  capital.  Some  panelists  complained  that  credit  reins  had  been  drawn  too 
tight;  other  commended  the  Federal  Reserve  for  timely  closing  of  the  money  floodgates; 
all  stressed  the  importance  of  being  a  step  ahead  of  the  game  if  the  need  for  additional 
funds  becomes  apparent. 

Proponents  of  a  financial  shot  in  the  arm  for  the  economy  frerpiently  mention  an 
income  tax  cut  as  a  most  acceptable  means  of  accomplishing  such  a  result. 

•  The  anchor  man  for  the  symposium  observed:  “Exjjenditures  (government)  are 
running  about  even  with  a  year  ago,  and  there  is  a  rash  surplus  in  sight  which  may 
pave  the  way  for  a  suitable  tax  reduction,  if  needed,  before  the  current  ses.sion  of 
Congress.  A  tax  reduction  of  S2  to  83  billion  with  a  general  cut  in  all  income  taxes,  a 
further  reduction  in  steeply  graduated  brackets,  plus  a  readjustment  of  wartime  excise 
taxes,  and  a  reduction  in  the  corporate  rate  to  50%  would  leave  in  the  hands  of  the 
consumer  and  business  additional  funds  for  financing  expenditures  and  badly  needed 
new  investments.” 

If  Congress  is  considering  any  tax  reduction  moves,  they  do  not  show  up  yet 
in  lists  of  must  legislation.  With  mid-July  still  the  target  date  for  adjournment,  but 
with  delays  likely,  the  legislative  program  looks  like  this: 

•  Major  legislation  enacted:  military  reserve  program;  Formosa  defense;  recip¬ 
rocal  trade  extension;  pay  raises  for  Congressmen,  judges,  and  Federal  employees; 
corporate  and  excise  tax  extension;  reorganization  powers;  minimum  wage  increase; 
soil  bank  program. 

•  Vetoed:  Natural  gas  bill  and  farm  bill. 

•  Passed  House  and  Senate:  Highway  construction,  in  conference. 

•  Passed  Senate:  new  public  housing. 

•  Passed  House:  Social  Security  broadening  (pending  on  Senate  calendar);  De¬ 
fense  production  powers;  foreign  aid  extension  (in  Senate  Foreign  Relations  Com¬ 
mittee). 

•  On  House  Calendar:  Postal  rate  increases. 

•  Pending  in  committees  in  both  Houses:  Alaska-Hawaii  statehood;  Federal  aid 
for  schools;  health  insurance,  and  civil  rights. 

Washington  was  headquarters  for  heating,  ventilating,  and  air  conditioning  engin¬ 
eers  from  the  United  States  and  Canada  on  June  18.  The  occasion,  a  semi-annual  meet¬ 
ing  of  the  American  Society  of  Heating  and  Air  Conditioning  Engineers. 

•  Features:  discussion  of  standards  and  codes;  symposium  on  new  developments; 
fourteen  technical  presentations  on  various  pha«es  of  heating  and  air  conditioning. 

Appropriation  of  $2  million  a  year  in  Federal  funds  for  anthracite  coal  research 
was  suggested  to  the  special  Coal  Research  Subcommittee  of  the  House  Interior  Com¬ 
mittee  to  study  both  new  uses  for  anthracite  and  improved  mining  methods. 

•  “Research  on  gasification,”  said  the  recommendation  of  the  Anthracite  Institute, 
“should  include  the  production  of  a  high  Btu  heating  gas  to  supplement  natural  gas 
and  an  investigation  of  a  program  for  the  production  of  synthesis  gas  for  reforming  in 
order  to  obtain  gasoline,  fuel  oil.  and  alcohols.” 
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An  engineering  fact. . . 


WROUGHT  IRON  PIPE 

takes  up  to  a 
50%  heavier  coating  of 


Tests  prove  the  iron  silicate  fibers  which  give  wrought 
iron  its  unusually  high  resistance  to  corrosion  are  also 
resjxjnsible  for  the  material’s  ability  to  accept  a  con¬ 
siderably  thicker  hot-dip  zinc  protective  coating  than 
steel. 

Our  bulletin,  Piping  for  Permanence,  discusses  gal¬ 
vanic  protection,  and  reviews  a  variety  of  wrought  iron 
pipe  services.  Write  for  your  copy. 

A.  M.  Byers  Company,  Pittsburgh,  Pa.  Established  1864. 
Division  Offices  in  Boston,  New  York,  Philadelphia,  Wash¬ 
ington,  Atlanta,  Chicago,  St.  I.K)uis,  Houston,  San  Francisco. 
International  Division:  New  York,  N.  Y. 

Available  in  Canada  and  throughout  the  world 


CALVANiZlNC 


These  photomicrographs 
illustrate  the  ability  of 
wrought  iron  to  receive  a 
tighter,  heavier  zinc 
coating.  Because  the  life 
of  the  coating  is  directly 
influenced  by  its  adherence 
and  weight  or  thickness, 
zinc  coating  on  wrought 
iron  lasts  longer. 


HYEHS  Wrought  Iron  Tubular  and  Hot  Rolled  Products 

ALSO  ELECTRIC  FURNACE  QUALITY  STEEL  PRODUCTS 
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BRIEFLY  STATED 

•  After  a  fire  that  (le?tro\ed  it*;  offices  and  inanufacturinj; 
plant  in  Fe})ruarv.  the  Haltimore  Aircoil  Co..  Baltimore. 
Md..  is  l)ack  in  production.  Its  evaporative  condensers 
and  cooling  towers  are  now  available  on  a  normal  de- 
liverv  basis,  and  the  c<»nstruction  of  a  new  plant  is  in 
progress. 

•  Appointment  of  Frank  E.  Hodgdtm  as  director  of  the 
American  Cas  Association  s  laboratories  has  been  an¬ 
nounced  bv  the  Association.  Mr.  Hodgdon  will  head  the 
gas  industr\'s  national  gas  appliance  testing  and  research 
center.  In  his  new  capacit\  he  will  ser\e  as  Secretary  t(t 
the  ASA  .Secti(mal  Committee.  Project  Z21.  the  A(JA  Ap¬ 
prox  al  l{e<|uirenients  Committee,  and  as  a  member  <tf  the 
laboratories'  Managing  Committee. 

•  The  appointment  of  Robert  A.  McLaughlin  as  general 
manager  of  Pittsburgh  Plate  (dass  Companx's  Fiber  Glass 
Division  is  announce<l  bx  David  G.  Hill,  president.  Prior 
t<»  his  appointment.  Mr.  McLaughlin  had  served  as  direc¬ 
tor  of  sales  since  19.S2  xxhen  the  division  was  fctrmed. 

•  Walter  M.  Ilassenplug  has  been  named  director  of 
engineering  for  Acme  Industries.  Inc..  Jackson.  Mich, 
just  prior  to  joining  Acme.  Mr.  Hassenplug  xxas  associ¬ 
ated  xxith  the  Air  Conditioning  Div.  of  (General  Electric 
Co.  at  f  ort  W  avne.  Ind.,  working  as  manager  of  hermetic 
motor  engineering. 

•  A.  William  Fraser  and  Clarence  S.  Wentxvorth  have 
been  appointed  commercial  vice  presidents  of  W(»rthing- 
ton  (Corporation  bv  the  board  of  directors.  Mr.  Fraser, 
xxho  has  been  Midwest  regional  sales  manager  since 
19.51.  is  in  charge  of  the  district  sales  offices  at  (Chicago. 
Denxer.  Kansas  City,  St.  Louis,  and  Minneapolis.  Flis 
head<|uarters  are  at  Chicago.  Mr.  Wentworth  is  sales 
manager  of  the  Central  region,  with  headquarters  at 
Cleveland  and  is  responsible  for  the  district  sales  offices 
at  Buffalo.  (Cincinnati.  Cleveland.  Detroit,  and  Pittsburgh. 

•  John  W  <K»d  Co.,  manufacturers  of  water  heaters,  tanks, 
gasoline  pumps  and  metal  dairy  equipment  has  purchased 
the  Fluid  Heat  Div.  of  Anchor  Post  Products.  Inc., 
Baltimore.  Md.  The  transaction  covers  the  machinery, 
ecjuipment  and  inventory  in  the  Baltimore  plant  and  also 
the  plant  site  and  buildings,  machinery,  and  inventorx  at 
Red  Oak.  Iowa.  The  company  plans  to  move  the  ma¬ 
chinery  and  e<]uipment  from  Baltimore  and  integrate  it 
xxithin  one  of  its  plant  locations  at  Conshohocken.  Pa., 
maintaining  the  facilities  at  Red  Oak.  Iowa,  to  serve 
western  customers.  Bx  reason  of  this  expansion,  the  com¬ 
pany  xvill  soon  market  a  line  of  furnaces,  conversion 
burners,  and  summer  air  conditioning  units. 

•  Charles  M.  Heathman.  recently  a  Brunner  sales  repre- 
sentatixe  in  the  Chicago  area,  has  been  appointed  service 
manager  of  The  Brunner  Co..  Gainesville.  Ga.  As  service 
manager,  Mr.  Heathman  xxill  be  responsible  for  the  co¬ 
ordination  of  field  service,  parts  distribution,  returned 
materials  and  warranties  on  the  semihermetic  condensing 
units  and  motor  c<tnipressors  manufactured  in  the  Geor¬ 
gia  plant. 


•  (icne  (iribble  has  been  phn  ed  in  charge  of  research  atid 
development  at  Shaw-Perkins  Mfg.  Co..  West  Pittsburgh. 
Pa.  His  duties  will  include  direction  of  the  company’s  re¬ 
search  laboratory  and  radiator  developim'nt  departtnent. 

•  Francis  R.  Vaidandingham  has  been  ap|»ointed  man¬ 
ager  of  distribution  development  of  the  (General  F.lectric 
Companx's  Weathertron  Department  in  Bloomfield.  \.  J. 
Mr.  Vaidandingham  xxill  be  responsible  for  the  studx  ami 
dexelopment  of  distribution  pidicies.  plans  and  programs, 
and  the  dexelopment  of  distribution  at  the  wholesale  ami 
retail  level  xvith  respect  to  caliber,  organization  and  grow  th. 

•  W  illiam  A.  Marshall  recentlx  joined  the  staff  of  The 
1  rane  Company's  product  engineering  department  as  a 
dexelopment  engineer.  He  has  been  assigned  to  do  xxork 
in  connection  xxith  the  companx's  dexelopment  jirogram 
on  packaged  air  conditioning  systems. 

•  J.dm  W\  \  exxton.  former  account  excHiitixe  xxith 
Harshe-Rotman.  Inc.,  a  |)ublic  relations  agencx.  has  jcdned 
the  public  relations  department  of  Carrier  Corporation. 
Mr.  \exxton  xxill  serve  as  national  publicitx  representa¬ 
tive.  He  is  a  former  editorial  staff  member  for  both  the 
Pet*k.'*kill  ( \.  V.t  At’cn/ng  Star  and  the  Yen  )  ork  Jour¬ 
nal  American. 

•  Appointment  of  Lee  D.  Nutter  as  manager  cd  buildc'r 
sales  has  been  announced  by  (General  F.lec  tric  Companx  s 
home  heating  and  cooling  department.  Mr.  Nutter  xxas 
previously  district  sales  repn*sentatixe  for  the  air  cc»n- 
clitioning  division  in  the  Chicago  area. 

•  A.  W.  Flier  was  re-elected  president  and  general  man¬ 
ager  of  I).  J.  Murray  Mfg.  Co..  W  ausau.  W  is.,  at  the 
recent  annual  meeting  of  the  board  c»f  directors  follow¬ 
ing  the  annual  stockholders’  meeting.  Other  officers  re¬ 
elected  are  M.  F.  Mc'(]ullough.  Chicago.  111.,  vice  presi¬ 
dent;  .S.  I).  Fayzer.  vice  president  in  charge  of  engineer¬ 
ing;  W.  A.  Marcjuardt.  secretary  and  assistant  manager; 
(L  L.  Ruder,  treasurer;  F.  W  .  Hoepc*r.  assistant  sc*cretarx  ; 
and  F  red  (].  Boyce.  W  auxxatosa,  W  is.,  assistant  treasurer. 

•  Brxant  Division  of  ('arrier  (Corporation  has  begun 
construction  of  an  administration  and  engineering  rc*- 
search  building  at  its  national  headc|uarters  in  Indianap¬ 
olis.  Ind.  I  pon  completion  of  the  new  building.  Brxant 
xvill  moxe  its  offices  from  their  present  downtown  loca¬ 
tion  at  4<>  Monument  Circle  to  2(I2(I  Mcmtcahn  Street  cm 
the  near  west  side  of  Indianapolis. 

•  Folloxving  a  personal  survex  of  distributors  in  the 
field,  R.  H.  Jones  has  assunmd  his  newly  appointed  re¬ 
sponsibilities  as  general  manager  of  the  air  conditioning 
division  of  (ieneral  F'.lf*c-lric.  The  division  includes  three 
product  departments:  the  commercial  and  industrial  air 
conditioning  department;  the  home  heating  and  cooling 
department;  and  the  Weathertron  de|)artment.  One  of 
the  three  air  conditioning  components,  the  home  heating 
and  cooling  dejiartment.  is  moving  its  heaclc|uarters  from 
Bloomfield.  N.  J..  to  Tyler.  Tex.,  where  it  has  recently 
completed  a  SI  5-million  jdant. 

( Continued  on  jxifie  1 2  I 
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A  FUTURE  OF  FAULTLESS  SERVICE 


MANl'KArXlRI.NG  PLANT.  OFFICE 
and  RF..SF.ARCII  FACILITIES 
F.TIIICON,  INC. 

Briiignralfr  Tovnthlp,  .V.  J. 

SERGE  P.  PETROFF  &  ASSOCIATES 

archileclt 

ML'/ILLO  A  TIZIAN 
mechanical  cnginccra 
RICHARDSON  ENGINEERING  CO. 
mechanical  contractor$ 

RARITAN  SLPPLY  COMPANY 
ttholctalc  tiitlribuiort 

ELJER  CO. 

plumbing  fixtures  manufacturer 
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17  actories  can  be  beautiful” 
has  long  been  a  motto  of  Johnson  &  Johnson, 
parent  company  of  Ethicon,  Inc.  Dramatic  proof  is  embodied 
in  this  strikingly  efficient  COYNE  &  DELANY 
installation  now  under  completion  for  the  world’s  largest 
manufacturer  of  surgical  sutures  and  other  allied  products. 

Located  on  a  200  acre  tract  of  the  former  Raritan  Valley  Farms, 
Ethicon  has  spared  no  detail  in  creating  a  functional  plant 
in  a  park  like  setting.  Appropriately  enough,  DELANY 
diaphragm  type  flush  valves  are  installed  throughout  in 
accordance  with  specifications.  When  the  finest  in 
mechanical  equipment  is  mandatory,  look  for  DELANY 
"the  fastest  growing  name  in  flush  valves!” 
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COYNE  &  DELANY  CO.  •  834  KENT  AVE.  •  BROOKLYN,  NEW  YORK 

IN  CANADA:  THE  JAMES  ROBERTSON  CO.,  LTD. 


This  tieu  "HASD  BOOK  and  CATALOG  No.  53”  it 
the  most  comprehensive  of  its  kind— designed  for  every¬ 
day  reference  ...  19  pages  of  installation  details  for 
exposed,  concealed  and  special  FLUSH  VALVE  installa¬ 
tions  .  .  .  over  75  blue  prints  .  .  .  cut  away  views  ,  .  . 
many  pages  of  charts,  formulae,  piping  details  ,  ,  ,  tent 
free,  if  requested  on  firm  letterhead. 
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BRIEFLY  STATED 

(Continued  from  pope  10) 

•  Kxecuti\e  appointments  in  two  of  its  major  sales 
divisions  have  been  announced  by  Crane  Co.  Thev  are: 
J.  \X .  Greene  who  was  named  director  of  industrial  sales 
and  W.  A.  Burbine  who  became  director  of  heating  sales. 
B»)th  men  have  l)een  promoted  frmn  their  posts  as  district 
managers. 

•  (ieorge  L.  Leopold  has  been  appointed  assistant  gen¬ 
eral  sales  manager  of  Fulton  S\lphon  l)iv..  Bobertshaw- 
Fulton  Controls  Company.  He  will  make  his  office  at 
division  headquarters.  Knoxville,  Tenn.  Mr.  Leopold 
joined  the  company  in  194f)  as  district  manager  of  the 
Cincinnati  office. 

•  The  promotion  of  three  sales  personnel  has  been  an¬ 
nounced  by  Rockwell  Mfg.  Co.,  Meter  and  Valve  Division. 
Gill)ert  T.  Bow  man,  general  products  manager,  and  J.  \\ . 
Northcutt.  Southern  regional  sales  manager,  have  been 
named  assistant  vice-presidents.  Both  will  make  their 
headquarters  in  Pittsburgh.  Jack  H.  Walters,  product 
manager  of  jjetroleum  and  industrial  liquid  meters,  will 
move  to  the  company’s  Southern  regional  headquarters 
in  Atlanta.  Ga.,  to  succeed  Mr.  Northcutt. 

•  The  board  of  directors  of  Bell  &  (Gossett  Company, 
Morton  Grove,  111.,  has  elected  R.  Kdwin  Moore  to  the 
office  of  president  of  the  company.  Earl  J.  Go.ssett.  who 
has  .served  as  chairman  and  president,  will  continue  as 
chairman  of  the  board  of  directors.  Mr.  Moore  joined 
the  company  in  1927.  In  1934  he  became  vice-president 
in  charge  of  sales  and  in  19.34  was  elected  executive  vice- 
president. 

•  Wagner  Electric  Corp.,  St.  Louis,  Mo.,  announces  the 
consolidation  of  its  electrical  and  automotive  engineering 
and  research  facilities  under  the  direction  of  P.  C.  Eord, 
newly  appointed  executive  engineer.  L’nder  the  new  or¬ 
ganization,  C.  E.  W'idell  was  appointed  director  of  re¬ 
search  and  development. 

•  Appointment  of  Charles  D.  Branson  as  assistant  direc¬ 
tor  of  research  of  Robertshaw-Fulton  Controls  Co.  has 
been  announced.  Mr.  Branson  will  make  his  office  at  the 
company’s  eastern  research  facility,  at  Irwin.  Pa. 

•  A.  W  .  (]ash  Co.  announces  the  opening  of  new  offices 
at  11.3-117  South  Main  Street,  Decatur,  HI.  F  ormer  office 
space  at  IHth  and  Eldorado  Sts.,  in  Decatur,  has  been 
converted  to  manufacturing  facilities. 

•  Clinton  F.  Hegg,  vice-president  of  L.O.F  (dass  Fibers 
Company,  has  been  named  general  sales  manager.  He 
was  formerly  in  charge  of  the  automotive  sales  division. 
In  his  new  post.  Mr.  Hegg  replaces  J.  M.  Johns  and  will  be 
located  at  the  firm’s  general  offices  in  Toledo,  Ohio. 

•  Thomas  H.  F'ord  has  been  appointed  assistant  t()  the 
\  ice-president  of  F'edders-Quigan  ('.orp.  Mr.  F'ord  comes 
to  Fedders  from  W  hirlpool-Seeger  Corp.  where  he  held 
the  posititm  of  product  manager  in  the  air  conditioning 
department. 


•  Jame.s  R.  F.rven,  |)reviouslv  branch  manager  of  the 
New  ^  ork  office  has  been  named  vice-president  and  sales 
manager  of  Kennedy  \  alve  Mfg.  C(».  Mr.  F.rven  joined 
the  company  in  19.39  as  a  salesman  in  the  New  Orleans 
office  and  was  moved  to  his  post  in  New  York  in  1952. 

•  McDonnell  &  Miller.  Inc.,  (diicago,  III.,  has  announced 
the  election  of  Bill  (deeson  as  vice-presiderU.  Mr.  (deeson 
has  been  with  the  company  for  more  than  nine  years  and 
was  formerly  district  sales  manager  for  the  West  (a)ast. 
He  will  continue  in  his  present  capacity  as  sales  promo¬ 
tion  manager,  with  offices  at  the  company's  main  plant. 
Mr.  (deeson  is  known  t<*  the  heating  industry  for  h’.« 
lecture  work  on  the  subject  of  boiler  safety. 

•  (denn  F..  .Seidel  has  been  appointed  to  the  newly- 
created  position  of  vice-president  in  charge  of  engineer¬ 
ing  for  Minneapolis-Honeywell  Regulator  Com|)any.  Mr. 
Seidel  has  been  a  member  of  the  conq)anv's  engineering 
organization  for  nearly  fourteen  years  and  since  19.32 
has  been  vice-president  in  charge  of  engineering  in  the 
firm's  Minneapolis  plants. 

•  The  sale  of  the  I  nion  Asbes'os  iL  Rubber  ('onq)any's 
heating  division  to  Batavia  Kritzer.  Inc..  Batavia,  111., 
for  an  undisclosed  sum.  has  been  conq)leted,  according 
to  a  joint  announcement  by  both  firms.  The  sale  d(M*s 
not  affect  I  narco’s  cooling  division.  Batavia  Kritzer, 
Inc.,  will  market  the  former  I  narco  heating  line,  includ¬ 
ing  Dual-Vector  units  and  the  llydro-I’ac  water  chillers, 
convectors,  and  industrial  unit  heaters. 

•  H.  (i.  Fd)d«»n,  vice  president  and  general  sales  manager 
of  Combustion  Fmgineering.  Inc.,  has  been  named  exer'U- 
tive  vice  president  by  the  board  of  directors.  Mr.  Fdidon 
joined  the  company  in  1917  and  since  192.3  has  served 
successively  as  manager  of  the  l’ro|)osition  Department, 
sales  engineer,  assistant  general  sales  manager  and  gen¬ 
eral  sales  manager.  In  19.30,  he  was  elected  a  vice  presi¬ 
dent. 

•  Robert  S.  Ingersoll  was  elected  president  of  Borg- 
Warner  in  a  major  reorganization  of  the  corp<)rati<m’s 
top  management.  He  |)reyiously  was  an  administrative 
vice  president.  Roy  C.  Ingersoll.  formerly  chairman  of  the 
board  and  president,  was  re-elected  as  board  chairman 
and  was  named  chief  executive  officer  but  relinquished 
the  presidency  which  he  has  held  for  six  years.  I.«ster  (L 
Porter,  previously  an  administrative  vice  president,  was 
elected  to  the  newly  re-created  |)osition  of  executive  vice 
president.  Albert  Steg,  formerly  treasurer  and  controller, 
was  named  financial  vice  |)resident  and  treasurer.  Robert 
W.  Mur|)hy,  vice  president  and  general  counsel,  was 
given  the  additional  responsibility  of  vice  chairman  of 
the  executive  committee.  Messrs.  Rolwrt  S.  Ingersoll, 
Porter,  Murphy,  and  Steg  were  elected  last  year  to  the 
board  of  directors.  Roy  C.  Ingersoll  has  been  a  director 
since  1930. 

•  The  appointment  of  Orville  Miller.  Jr.,  as  manager  of 
.Sujjerfine  pro<lucts  .sales  has  been  announced  by  Pitts¬ 
burgh  Plate  (dass  (lonqtany’s  Fiber  (dass  Diyision.  Mr. 
■Miller  had  served  as  district  sales  manager  in  Gleyeland, 
Ohio,  since  joining  the  divisio!!  in  19.32. 
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ASK  THE  AEROFIN  MAN 

About  Practical  Heat  Exchan {^e 


There  is  a  competent  Aerofin  heat-transfer  engi¬ 
neer  near  you— qualified  by  intensive  training  and 
long  experience  to  find  the  right  answer  to  your 
own  particular  heat-exchange  problem— and  backed 
by  the  research  and  production  facilities  of  the 
pioneers  in  light-weight  extended  surface. 


Ask  the  Aerofin  Man. 


Aerofin  is  sold  only  by  manu- 


/rEPOfIN  CaRPOKATiON 


He® 


Coo 


Co«* 


pfO 


facturers  of  nationally  adver¬ 
tised  fan  system  apparatus.  101  Greenway  Ave.,  Syracuse  I,  N.  Y. 

List  on  request. 
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T1  ejvJi.IJlt_ 


y^All  Nesbitt  Sales  Offices 
OHice . . 


CONfILEN'TIAL 

InterofTioe.  Mern.orarici\rm. 

Dat.‘f?!:5h.7i...l956 . . . . . . . 

Oftice 


Subject  Engineering  Dept.  Tests  on  Series  T  Surface 


(Pub. 


345-1) 


1. 


2. 


Attached  to  this  memo  is  a  copy  of  the  Engineering  Department's 
new  printed  report,  "An  Investigation  of  Performance  of  Nesbitt 
Series  T  Surface". 

NOW  FOR  THE  FIRST  TIME  -  PUBLISHED  DOCUMENTARY  DATA  PROVING  THE 
CTJIIMS  OF  UNIFORM  DISCHARGE  TEMPERATURES  AND  CONDENSATE  FREEZE 
PROTECTION  UNDER  MODULATED  STEAM  CONTROL. 


3.  The  facts  of  these  tests  so  far  exceed  our  anticipated  results  on 
the  TROMBONE  Steam-Distributing  Tube  Surface  that  the  decision  to 
publicize  this  information  will  have  to  come  from  A.  J.  Nesbitt. 
For  the  present,  therefore,  I  am  marking  this  memo  CONFIDENTIAL. 


The  significance  of  these  fdrt  the  TROMBONE 

Steam-Dlstributip£«#(itw*HJU|i!lW  the 

“Jowk^trSate  freeze  protection,  and  simultaneous! 

Tremendous  advance  in  the  field  of  steam  distribution. 


6. 


TROMBONE  Steam-Distributing  Tube  Heating  Surface  has  given  a  NEW 
meaning  to  the  old  term  "even  steam  distribution" .  Now  this 
term  applies  to  all  positions  of  the  steam  valve  and  not  Just  to 
valves  at  wide  open  position. 

Lneering  friends  will  quickly  note  that 
new  of  control 

of  discharge  temperatures"  ^Tneplace  where  it  is  most  needed  - 
under  conditions  of  modulated  control. 


7.  TROMBONE  Steam-Distributing  Tube  Heating  Surface  has  as  much  ap¬ 
plication  in  reheaters  as  in  preheaters  because  it  provides  a 
positive  means  of  accurate  control  even  in  surface  sections  of 
10-foot  finned  length. 

8.  This  is  the  greatest  and  most  convincing  series  of  tests  ever  made 
within  my  knowledge  of  4o  years  in  the  industry. 


Berkley  Hedges 


Conventional  Surface:  Steam  apportioned  to  all  tub(‘s  in  the  coil.  With 
a  small  steam  flow,  air  near  supply  end  is  healed;  near  return  end,  air  is  unheated. 
Results:  temperature  stratification;  condensate  subject  to  freezing. 


Nesbitt  Trombone  Surface:  Steam  apportioned  to  every  other  tube.  The 
same  steam  quantity  goes  twice  as  far  in  each  tube.  Even  small  quantities  are 
distributed  over  entire  surface  area.  Results:  uniform  final  tem|M*ratures,  full 
length  of  coil;  freeze  protection;  ix'rfect  control  with  modulating  valves. 


to  get  these  results 
specify  NESBITT 
Series  T  Heating  Surface 
with  the  TROMBONE 
Steam  Distributing  Tubes 

This  is  NEWS  —  a  series  of 
tests  that  proves  conclusively 
the  broad  claims  made  for  Nes¬ 
bitt  Series  T  Heating  Surface: 
uniform  final  temperatures  and 
maximum  freeze  protection 
over  the  entire  capacity  range 
—  from  100%  down  to  the 
smallest  practicable  supply  of 
low-pressure  steam  under  valve 
control. 

Each  trombone  steam-dis¬ 
tributing  tube  serves  two  adja¬ 
cent  condensing  tubes  from  a 
single  supply-header  connec¬ 
tion.  Steam  must  travel  across 
the  first  leg  of  the  trombone 
tube  (full  length  of  the  surface) 
before  reversing,  under  in¬ 
creased  demand,  to  serve  the 
second  leg. 

Send  for  this  report  (345-1) 
and  Publication  305  to  learn 
why  Nesbitt  Series  T  Surface 
is  unmatched  for  your  heating 
and  ventilating  use  with  modu¬ 
lating  valve  control. 
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ADVERTISEMENT 
of  John  j.  Nesbitt,  Inc. 
Philadelphia  36,  Pa. 


;StFRSTTME 


. . .  published  documentary  data  proving  the  claims 
of  uniform  discharge  temperatures  and  condensate 
freeze  protection  under  modulated  steam  control 


/ 


Uniform  Discharge  Temperatures- Reheating 


1  2  3  4  5  6  7  8 

Thermocouples  every  8Vj  inches 


to  II 


Condensate  Freeze  Protection- Preheating 


012345  6  789  10  11  12 


Thermocouples  every  8V2  inches 


Fan  Oistharte  Temperatures 


Curve 

A 

B 

C 

Average  Rise 

%  Capacity 

1 

136 

137 

137 

63.7 

100.0 

2 

129 

131 

131 

57.3 

90.0 

3 

115 

116 

116 

42.7 

67.0 

4 

107 

103 

106 

32.3 

50.7 

5 

97 

94 

95 

22.3 

35.0 

6 

89 

89 

89 

16.0 

25.1 

7 

77 

78 

78 

4.7 

7.4 

The  graph  shows  that  the  steam  was  distributed  across  the 
entire  length  (10  feet)  of  2- row  surface  even  under  extreme 
modulation.  Fan  discharge  temperatures  were  almost  con¬ 
stant.  This  is  normal  operation  for  Nesbitt  Series  T. 


Fan  Discharge  Temperatures 

Curve  ABC  Average  Rise  %  Capacity 

2  29  28  29  6.7  7.46 

1  23  22  22  2.3  2.56 


This  is  an  extreme  test  with  only  a  cracked  valve;  entering  and 
leaving  air  both  sub-freezing.  Perfect  distribution  with  only  2.56  % 
of  capacity;  no  condensate  feezing  nor  leaks. 


Send  for  this  publUation 

(No.  345-1)  It  gives  complete  in¬ 
formation  of  amazing  tests  that 
prove  Series  T  claims. 


CIIDEArE^#^'  WITH  TROMBONE 

IvUlmlnVE  Si^STEAM  DISTRIBUTING  TUBES 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JULY,  1956 


15 


Float  and 


Thermostatic  Trap 


•  •  •  The  moHt  dependahte  trap  you  can  use 


Write  for  catalog  76-H  covering  Marsh  heating  specialties 
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MARSH  HEATING  EQUIPMENT  CO*  Sa/e«  affiUaf*  of  Jot.  P.  Marsh  Corporation 

D«pt.  U,  Skekia,  lit.  HHarsli  lastnHHMt  t  Vahra  Ca.  (Caaada)  Ltd.,  t407  103rd  St.,  Edaiaataa,  Albarta 

Manufacturers  of  gauges,  thermostatic  regulating  valves.  Solenoid  valves,  heating  specialties 


There  are  many  jobs  that  only  a  float  and  thermo¬ 
static  trap  can  handle  properly  .  .  .  and  in  the  Marsh 
No.  12  you  have  the  most  respected  F  &  T  trap  ever 
developed. 

Here  is  a  trap  that  counts  its  users  in  thousands. 
Repeat  orders  are  the  rule  because  men  who  know 
have  discovered  that  no  other  trap,  can  quite  dupli¬ 
cate  its  absolutely  def>endable,  trouble-free  per¬ 
formance  in  removing  all  air  and  condensate  from 
steam  mains,  branches,  risers,  unit  heaters,  coils, 
and  similar  applications. 

Two  precision-built  assemblies  accomplish  this. 
All  condensation  is  discharged  by  the  float-operated 
valve  located  at  the  low  point  in  the  trap  body.  All 


air  is  vented  through  the  by-pass  by  the  action  of 
the  thermostatic  diaphragm,  but  this  is  one  of  those 
Marsh  diaphragms  that  closes  the  valve  immediately 
in  the  presence  of  steam.  In  fact  the  accuracy  of 
response  is  the  attribute  that  distinguishes  the  Marsh 
thermostatic  element.  It  gets  the  air  out  and  keeps 
the  steam  inf  Another  big  feature  is  the  straight 
through  design  which  eliminates  troublesome  excess 
piping. 

No.  12  is  your  F  &  T  trap  for  those  low  pressure 
applications  —  up  to  15  psi  W.S.P.  but  its  identical- 
in-operation  companion,  No.  512,  covers  the  working 
pressure  range  of  15  to  125  psi.  There  is  a  Marsh 
trap  for  every  low  or  medium  pressure  application. 


3% 


ya 


In  ALUMINUM  too 

here’s  how  to  get  more  for  your  money! 

Call  your  nearby  Tube  Turns'  Distributor.  He  can  fill  all  your  needs 
in  welding  fittings  and  flanges— aluminum  as  well  as  other  piping  materials. 
He  provides  industry’s  most  complete  line— over  4,000  top  quality  items 
—different  sizes,  types,  schedules,  materials;  hence,  this  one  source  saves 
you  purchasing  time,  cuts  red  tape.  He  acts  as  your  warehouse.  He  gives 
you  prompt  delivery.  And  through  him.  Tube  Turns’  Engineering  Service 
gives  you  valuable  application  help.  To  take  advantage  of  this  cost-cutting 
service,  specify  and  buy  Tube-Turn  Welding  Fittings  and  Flanges. 

•"TUBE -TURN”  and  ‘tfc'  Re*.  U.S.  Pat.  Off. 

The  Leading  Manufacturer  of  Welding  Fittings  and  Flanges 


TUBE  TURNS  = 

A  Division  of  Notional  Cylinder  Gas  Company 

OISTIICT  OFFICES;  NtwYark  •  Pkiladtlybia  .  Pillsberili  *  Cltstlaad  *  Deirsit  •  Cbitaie  *  Kiatis  City  *  Dtastr 
las  Aafslts  *  Sea  Fraacisce  *  Saaltia  *  Atlaats  .  Talsa  *  Haaslaa  •  Dallas  •  MiAlaaA,  Texas 


TUBE  TURNS' ENGINEERING  SERVICE 


OI*i<  AcM  Storage:  Here,  2"  aluminum  lines  carry  oleic  acid  in 
this  installation  for  a  rubber  company.  TuBE-TuRN  Aluminum 
Welding  Fittings  are  used  for  directional  changes.  Insert  shows 
a  compact  combination  of  these  fittings  at  a  pump  ...  an  elbow, 
tee,  reducer  and  flange. 


Oxygon  Riant:  TUBE-TURN  Welding  Fittings  were  used  through¬ 
out  this  25  tons -per -day  oxygen  plant  for  ore  recovery.  Here, 
operating  temperatures  range  from  100°F  to  -320°F.  Picture 
above  shows  reversing  heat  exchangers  and  fractionating  tower 
prior  to  being  enclosed  in  insulating  shell. 


Fast  Fabrication:  TuBE-TURN  Welding  Fit¬ 
tings  and  Flanges  are  dimensionally  accu¬ 
rate.  Rigid  inspection  by  Tube  Turns  assures 
true  circularity  and  uniform  wall  thickness. 
Result:  Alignment  is  perfect;  fabrication 
is  faster;  installation  simplified. 


Catalyst  Piping:  Aluminum  piping  and 
fittings  were  sp>ecified  for  certain  services 
in  this  new  TCR  bead  catalyst  plant  to 
prevent  contamination  of  the  catalyst. 
Tube-Turn  Welding  Fittings  and  Flanges 
were  employed  in  all  aluminum  lines  from 
1"  to  10".  Result:  Lines  are  permanently 
leak-proof— maintenance  is  minimized. 


Rofiaory  Wax  Coils:  Originally,  retubing 
of  seven  wax  sweaters  in  a  large  refinery 
called  for  coils  of  another  metal.  Switch  to 
aluminum  piping  and  TuBE-TuRN  Weld¬ 
ing  Fittings  saved  $50,000  in  material 
costs!  Each  unit  required  900  Tube-Turn 
180°  Welding  Returns  of  1"  OD 


Ay^lhble  tm  fjouf  nmbfi  WBB  TURNS'  dhtribufof 


DISTRICT  OFFICES 


Lot  Angelet 

Son  Francisco 

Seattle 

Atlanta 

Tulsa 

Houston 

Dallas 

Midland,  Texas 


New  York 

Philadelphia 

Pittsburgh 

Cleveland 

Detroit 

Chicago 

Kansas  City 

Denver 


TUBE  TURNS,  Dept.  B-4  ^1^ 

224  East  Broadway,  Louisville  I,  Kentucky 
Please  send  freecopy  of  newcatalogun  Aluminum  Fittingsand  Flanges. 


TUBE-TURN”  end  'tt'  Re».  U.  S.  Pat.  Off. 


Company  Name — 
Company  Address. 
City _ 


Your  Name 


Position 


where  there’s  an  "after  hours"  heating  problem . . . 


DUAL  CONTROL 


Northeast  Junior  High  School*  is  another  outstanding 
example  of  the  way  the  Johnson  Dual  System  of  Auto¬ 
matic  Temperature  Control  solves  the  very  special 
comfort  problems  of  the  modern  school  and  provides 
waste-free  heating  and  ventilating  performance. 

During  regular  school  hours,  sensitive  Johnson  Dual 
Thermostats,  in  each  individual  room,  maintain  ideal 
temperatures  throughout  the  entire  building.  They 
operate,  automatically  and  efficiently,  the  Johnson 
Valves  and  Damper  Operators  which  control  the  heat¬ 
ing  and  ventilating  effect  of  convectors  and  unit  venti¬ 
lators.  Refreshing,  even  temperatures  prevail  at  all 
times,  regardless  of  outdoor  temperatures,  exposure, 
occupancy  levels  and  other  variable  factors  which 
might  otherwise  affect  student  and  teacher  comfort. 

When  regular  school  hours  end,  each  of  five  groups 
of  Dual  Thermostats  is  reset,  from  a  central  point,  to 
operate  at  lower,  non-occupancy  temperatures.  In 
those  rooms  that  continue  in  use,  merely  pressing  a 
button  on  the  room’s  Dual  Thermostat  restores  it  to 
normal  occupancy  temperature,  without  changing  the 
economy  settings  of  the  other  thermostats. 

Any  room,  or  rooms— auditorium,  multi-purpose 
room  or  individual  classrooms— may  be  used  inde¬ 
pendently  and  at  minimum  cost,  since  only  the  occu¬ 
pied  rooms  are  heated.  With  Johnson  Dual  Control, 
“after-hours”  heating  problems  are  completely  elim¬ 
inated  and,  in  the  typical  school,  fuel  savings  quickly 
repay  the  cost  of  the  entire  system! 

Johnson  offers  you  the  benefits  of  more  than  70 
years’  experience  in  designing,  manufacturing,  in¬ 


stalling  and  servicing  automatic  temperature  control 
systems.  With  Johnson,  all  responsibility  is  centered 
in  one  highly  specialized  organization— the  only  way 
to  insure  the  most  efficient  control  installation  for 
every  type  of  building. 

A  nearby  Johnson  engineer  will  be  glad  to  work  with 
you  on  any  control  problem.  His  recommendations 
are  yours  without  obligation. 

'Northeast  Junior  High  School,  Johnson  County,  Kansas. 
Architects— Peterson  &  Schorhog,  Kansas  City,  Mo.,  and 
Perkins  &  Will,  Chicago.  Mechanical  Engineers— Howarth, 

Scott  &  Kinney,  Kansas  City,  Mo.  Heating  Contractor- 
Interstate  Heating  &  Plumbing  Co.,  Kansas  City,  Mo. 

JOHNSON, CONTROL 

TEMPERATURE  AIR  CONDITIONING 

PLANNING  •  MANUFACTURING  •  INSTALLING  •  SINCE  1885 


JOHNSON  SERVICE  COMPANY 
507-C  East  Michigan  Street,  Milwaukee  1,  Wise. 

I'd  like  more  facts  about  Dual  Control. 

□  Send  your  folder  “How  Johnson  Dual  Control  Solves 
the  After-Hours  Heating  Problem  in  Schools." 

□  Have  a  Johnson  engineer  call  me. 

NAME_  _  _ _  _  ,  _ 

SCHOOl _ _ _  _  _ _ _ _ 

ADDRESS _  ^  _  _______ 

'■ITT  4  STATE  _____  _  _  _  _ _ 
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20-year  veterans  — all  — 
with  Crane  **one-cost”  service  records 


A  CASE  HISTORY-What  better 
hedge  could  a  power  plant  have 
against  high  maintenance  costs? 

Call  it  foresight  or  sound  buying 
practice,  the  Fort  Bend  Utilities 
Co.,  Sugar  Land,  Texas,  knows  the 
bigger  value  in  quality  steel  valves. 
For  20  years  now,  these  Crane  600- 
pound  gates  have  been  operating 
with  no  added  cost  beyond  original 
investment,  except  for  occasional 
repacking. 

The  valves  are  on  a  main  header. 


with  working  pressure  at  400  psi, 
750  deg.  F. 

As  a  subsidiary  of  Imperial  Sugar 
Co.,  the  Fort  Bend  Utilities  plant 
supplies  steam  to  the  neighboring 
Imperial  Sugar  refinery  through  the 
valve  shown  being  operated.  This 
8-in.  Crane  No.  76XR  steel  gate  has 
to  its  credit  20  years  of  faithful  once- 
a-week  operation  with  the  refinery’s 
weekend  shutdowns.  The  other 
valves  assure  dependable  steam 
control  to  units  in  the  power  plant. 


Service  records  like  this  result 
from  internal  valve  quality.  They 
begin  with  the  greater  care  Crane 
gives  to  design,  castings,  heat  treat¬ 
ing  and  machining. 

Don’t  be  misled  by  outside  sim¬ 
ilarity  to  Crane  _  _r._ 

steel  valves.  Get 

the  facts  from 

your  local  Crane  AUm 

Representative  Mnjj®' 

or  by  writing  to 

address  below. 


rxr^i^  Urn  VALVES  &  fittings  li  • 

PIPE  •  KITCHENS  •  PLUMBING  •  HEATING 

Since  1855 — Crane  Co.,  General  Offices:  Chicago  5,  III.  Branches  and  Wholesalers  Serving  All  Areas 
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CJAULAS 


MA»V<A.. 


:  •atom  ?-iCv 
Vt.AAAYi;TTt 


vV't  .i' 

_»rO»IJKAN5 

p'-J 


HELPING  TO  SERVE 
THE  GULF-SOUTH 


Headquarters  for  United  Gas  Corporation, 
the  world's  largest  handler  of  natural  gas. 


B&W  FM  units  which  provide  steam  for  all 
requirements  in  the  United  Gas  Building. 


B&W  FM  Boilers  Provide  Steam  for 

HEATING 


AIR  CONDITIONING 

United  Gas  Building 


steam  for  the  much  heavier  summertime  air- 
conditioning  load.  They  are  gas-fired  and  designed 
for  manual  or  semi-automatic  operation.  Each  boiler 
is  designed  to  generate  up  to  1 1,000  lb  of  steam  per 
hr  at  an  operating  pressure  of  160  psi.  Since  their 
installation  in  August  1953,  the  FM  Units  have  pro¬ 
vided  completely  satisfactory  service,  efficiently  and 
economically. 

B&W  FM  Boilers  are  available  in  standard  sizes  to 
40,000  lb  of  steam  per  hr  at  pressures  to  235  psi. 
Many  are  also  in  service  at  higher  pressures  and  with 
moderate  superheat.  Write  for  Bulletin  G-76  for  com¬ 
plete  details.  The  Babcock  &Wilcox  Compahy,  Boiler 
Division,  161  East  42nd  Street,  New  York  17,  N.  Y. 

___  0-744 


United  Gas  Corporation  and  its  subsidiaries  of  Shreve¬ 
port,  Louisiana,  one  of  the  largest  systems  of  its  kind 
in  the  world,  supplies  natural  gas  to  a  large  and  grow¬ 
ing  part  of  the  southern  section  of  the  United  States 
—the  "Gulf  South”.  And  when  the  installation  of 
modern  heating  and  air  conditioning  facilities  in  the 
company’s  Shreveport  headquarters  building  was 
being  studied,  the  same  careful  consideration  apply¬ 
ing  to  other  phases  of  the  company’s  far  flung  opera¬ 
tions  was  given  to  the  selection  of  boilers.  As  other 
users  have  done.  United  Gas  chose  two  B&W  FM 
Units  for  a  reliable  and  economical  steam  source. 

In  the  newly  enlarged  United  Gas  Building,  the 
FMs  supply  the  heating  load  during  the  winter  and 


FMs  Offer  These  COST-SAVING  FEATURES 

•  Save  Erection  Time  and  Cost  *  Fast  Steaming 

•  Meet  Wide  Range  of  Service  •  low  Maintenance 

•  Handle  Quick  Load  Changes  *  Easy  Accessibility 

A  Suitable  for  Outdoor  Service  *  Burn  Oil  and/ or  Gas 

•  Safe,  Automatic  Operation  *  Save  Fuel 

*  Save  Space 


BOilER 

DIVISION 
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Good  control  is  essential  to  good  air  conditioning 
performance.  For  years,  the  size  of  the  big  system 
has  justified  the  expense  of  good  conventional  controls 
and  a  skilled  supervising  engineer.  But  what  about 
smaller  jobs— retail  stores,  theaters,  supermarkets?  Their 
day  has  come  with  electronics.  The  pioneer  manufacturer 
of  electronic  controls  for  air  conditionin^tells  why. 

Electronics  -  new  era  in  air  conditioning 


Honeywell  Electronics  gives  non-technical  business 
managers  expert  control  of  air  conditioning— brings  big-system 
convenience,  economy  to  installations  of  any  size. 


Engineers  and  architects  have  s’.if- 
fered  some  nasty  headaches  trying 
to  give  the  small-to-medium-sized  job 
good  air  conditioning  control  at  a  rea¬ 
sonable  price. 

That  picture  has  changed.  For  these 
jobs,  the  best  control  now  can  be  speci¬ 
fied:  Honeywell  Electronics. 

There  are  many  good  reasons  why 
electronic  temperature  control  is  of  special  value  to 
the  smaller  building.  One  of  them  is  simplicity. 

Sensing  element  of  the  electronic  thermostat,  a 
Honeywell  development,  is  a  simple  strand  of  wire. 
Yet  it  provides  a  means  of  sensing  and  correcting 
temperature  changes  quickly  and  accurately,  without 
bulk,  clumsy  linkages  or  moving  parts. 

Such  basic  simplicity  paves  the  way  for  the  most 
desirable  feature  possible  in  small-system  air  condi¬ 
tioning-automatic  operation,  with  its  convenience, 
efficiency  and  economy. 

With  electronic  temperature  control  the  full  ca¬ 
pacity  of  the  air  conditioning  equipment  may  be 
utilized  automatically.  This  makes  operation  more 


convenient:  the  same  thermostat  may 
sequence  from  heating  to  full  ventila¬ 
tion  to  mechanical  cooling.  Operation 
is  more  economical:  automatic  use  of 
outside  air  to  carry  part  of  the  cooling 
load  does  a  lot  to  cut  refrigeration 
costs. 

Especially  valuable  for  short-occu¬ 
pancy  spaces  such  as  retail  stores  is  the 
faster,  more  accurate,  more  stable  compensation  that’s 
achieved  through  electronics.  It  adjusts  quickly  for 
varying  load  changes;  it  also  prevents  discomfort  from 
variations  of  wind  and  sun  effects,  or  sudden  changes 
in  outdoor  temperature. 

Automatic  winter-summer  reset  using  an  outdoor 
thermostat  cures  temperature  drift  in  winter,  air-cool¬ 
ing  shock  in  the  summer  months.  This  means  consist¬ 
ent  comfort— in  any  kind  of  building,  no  matter 
what  the  weather  does  in  any  season. 

Thus  for  the  first  time,  thanks  to  electronics,  the 
smaller  building  manager  can  have  first-rate  air  con¬ 
ditioning  control  performance  with  simple,  depend¬ 
able  equipment  that  he  can  operate  himself. 


Honeywell 

Electronics 
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The  Electronic  Control  Center 


Perhaps  the  single  most  valuable  aspect  of  elec¬ 
tronic  temperature  control  in  the  smaller  building 
is  the  electronic 
central  control 
panel.  These  are 
Honeywell  pan¬ 
els,  each  de¬ 
signed  to  meet 

the  requirements  Electronic  Air  Conditioning  Selector 

of  individual  in¬ 
stallations.  They  give  the  building  manager  advan¬ 
tages  available  in  no  other  type  of  control  installa¬ 
tion  at  a  comparable  price. 


for  smaller  buildings 


The  simplest  panel,  the  air  conditioning  selector 
illustrated  above,  gives  a  single  non-technical  man 
expert  control  of  the  building’s  heating  and  cooling 
equipment.  At  his  fingertips,  the  store  or  office  man¬ 
ager  has  the  means  for  turning  air  conditioning  on  or 
off,  for  raising  or  lowering  the  temperature;  for  ven¬ 
tilating  to  meet  exact  needs. 

Other  Types 

Another  type  of  Honeywell  panel  is  the  Supervisory 
DataCenter  for  electronic  control  installations.  An 
example  is  the  one  designed  for  a  new  suburban 
branch  of  Carson,  Pirie,  Scott  &  Co.,  Chicago  depart¬ 
ment  store. 

Like  the  air  conditioning  selector  mentioned  above, 
this  panel  allows  space  temperature  to  be  selected 
from  any  convenient  lo¬ 
cation.  In  addition,  it 
contains  a  floor  plan  of 
the  store;  graphic  repre¬ 
sentation  of  thermostat 
placement  on  all  three 
floors;  and  temperature 
indication  at  each  of  the 
control  points  in  the  sys¬ 
tem-all  shown  on  the 
panel.  Yet  it  still  may  be 
operated  by  the  non-tech¬ 
nical  building  manager. 
A  more  sophisticated  form  of  control  is  provided  by 
the  Honeywell  three-zone  Supervisory  DataCenter  in 
the  Shreveport  Club,  Shreveport,  Louisiana.  Shown  on 
the  panel  is  a  flow  diagram  of  the  air  conditioning 
system,  plus  .space  temperatures;  again,  it  allows  one 


man  complete  control  of  the  system,  assuring  a 
pleasant  environment  for  all  public  areas  and  private 
rooms  without  an  expensive  technical  staff. 


The  Supervisory  DataCenter 

The  benefits  of  electronic  central  control  are  by  no 
means  restricted  to  smaller  installations.  In  huge 
modern  buildings  with  full  maintenance  crews,  a 
Honeywell  Supervisory  DataCenter,  set  up  anywhere 
within  the  building,  provides  a  focal  point  from  which 
every  vital  function  of  the  air  conditioning  system  is 
checked  and  directed.  Adjustments  anywhere  in  the 
system  may  be  made  at  the  panel,  reducing  manpower 
needs  and  increasing  efficiency. 

Properly  equipped  with  Honeywell  instruments, 
the  electronic  Supervisory  DataCenter  can  keep  perma¬ 
nent  performance  records 
of  heating  and  cooling  com¬ 
ponents,  assuring  maxi¬ 
mum  fuel  and  power 
savings. 

No  specialist  is  needed 
for  installing  and  servicing 
electronic  controls.  Wiring 
is  low  voltage,  with  stand¬ 
ard  color  coding  easily  un- 
derstood  by  any  heating  Center.  Shreveport  Club, 
and  air  conditioning  tech-  Shreveport,  La. 

nician.  Today’s  installations  will  be  up-to-date  for 
many  years  to  come.  Maintenance  and  equipment 
aging  problems  are  minimized,  because  the  electronic 
thermostat  contains  no  moving  parts. 


Key  Word:  Flexibility 

These  advantages  are  summed  up  in  one  word:  flexi¬ 
bility.  It  means  that  all  or  any  combination  of  the 
electronic  installation’s  features  are  readily  adaptable 
to  the  solution  of  specialized  control  problems.  The 
results  are  better,  more  efficient,  more  convenient 
operation  of  the  air  conditioning  system— and  im¬ 
portant  dollar  savings. 

In  fact,  it’s  flexibility— 'm  the  entire  field  of  temper¬ 
ature  control— that  helps  establish  clearly  Honey¬ 
well’s  leadership.  For  only  Honeywell  makes  all 
three  types  of  control  systems:  pneumatic,  electric, 
electronic,  each  with  distinctive  advantages  for  cer¬ 
tain  applications.  Thus  only  Honeywell  is  able,  with 
complete  objectivity,  to  help  you  select  the  one  sys¬ 
tem  shaped  perfectly  to  the  needs  of  the  building  and 
its  occupants. 

*  gi  gi 

Ask  for  our  new  electronic  control  booklet  which  tells  more 
fully  how  to  apply  electronics  to  your  control  problems. 
Write  Honeywell,  Dept.  1005,  Minneapolis  8,  Minn. 

Minneapolis -Honeywell  Regulator  Company 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JULY,  1956 


21 


Air  conditioning  keeps  indcK>r  climate  clean,  fresh,  temjKTatiire-perfett  at  Norwich  I’liariiiacal  lalM»ratory. 


His  comfort  helps  research  improve  your  health 

Here’s  how  American  Blower  air  conditioning  equipment  controls 
the  climate  in  one  of  America’s  most  modern  research  centers 


Having  (lovclopctl  such  antimicrobial 
agents  as  the  nitrofurans  —  widely  used 
in  the  treatment  of  both  human  and 
animal  diseases,  and  eomparable  to  the 
sidfonamides  and  antibiotics  —  the  Nor¬ 
wich  Pharmaeal  Company  promises  even 
greater  aids  to  healthful  living  through 
improved  rest'areh  at  its  new  Melvin  C. 
Eaton  Laboratory,  Norwich,  N.  Y. 

Here,  American  Blower  air  conditioning 
(equipment  assures  ideal  working  comfort 
in  offices  and  laboratories  .  .  .  eliminates 
variable  temperatures  in  research  projects. 

For  example,  in  work  with  rabbits  — 
which  are  affected  by  fluctuations  in  heat¬ 
ing  or  cooling  —  temperature  changes 


AMERICAN 


could  distort  the  results  of  many  months’ 
research.  TcmperaturcK  in  the  lahoratori/ 
never  vary  more  than  one  degree. 

Norwich’s  chief  engineer,  Wm.  Agnew, 
adds:  “Our  .\merican  Blower  equipment 
not  only  provides  dependable,  quiet  air 
conditioning,  it  also  does  an  excellent  job 
of  dust  filtering  —  essential  in  keeping  test 
tubes,  test  plates  uneontaminat(‘d.” 

If  your  plans  include  air  conditioning, 
it  will  pay  you  to  talk  to  an  American 
Blower  sales  engineer.  Just  call  our  near¬ 
est  branch  office.  American  Blower  Cor¬ 
poration,  Detroit  .‘b2,  Michigan;  (’anadian 
Sirocco  Company,  Ltd.,  Windsor,  Ontario. 


BLOWER 


Division  of  ALBICAN 

Air  conditioning  equipment  for  every  business 


iiiiijVjl 

■  ^  \  7 
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In  addition  to  (-(|nipnu'nt 
lor  <oin|>k'tf  (rntral  s\s- 
tcins.  Anicritan  Blower 
oilers  packaged  air  condi¬ 
tioners  lor  oliices.  stores, 
small  industrial  plants  and 
similar  ap|>lications. 
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reach  a  new 
with  YARWAY 


cone  spray 

Most  popular  design  for  cooling,  recooling,  wash¬ 
ing,  rinsing,  air  conditioning,  drying  and  other 
spraying  operations  in  industrial  and  processing 
work  and  in  power  plants. 

Non-clog  involute  design  has  no  internal  parts 
(vanes  or  deflecting  plates)  on  which  foreign 
particles  can  collect.  Special  contour  of  nozzle 
body  guides  flow  with  minimum  loss  of  energy 
towards  discharge  op>ening,  where  liquid  attains 
maximum  velocity  and  leaves  nozzle  in  a  fine 
hollow-cone  spray. 

Available  in  three  types: 

Bar-stock  bronze  (shown)  for  fine  spray 

Sizes  Ml"  and  male  or  female  cannection 
Capacities  up  to  3  gpm;  pressures  20  to  50  psi 

Cast  bronze  Type  B  (shown)  for  air  conditioning  and  small 
recooling  systems 

Five  sizes,  Vz”  to  116" 

Capacities  up  ta  40  gpm;  pressures  7  to  25  psi 

Cost  bronze  Type  C  (not  shown)  for  spray  pond  service 
Sizes  2"  ond  216" 

Capacities  up  to  110  gpm;  pressures  7  to  15  psi 

Write  for  Yarway  Spray  Nozzle  Book  N-617; 
it  gives  capacities,  dimensions  and  application 
information. 


fan  spray 

Preferred  for  many  washing  and  cooling  opera¬ 
tions.  Non-clog  design,  delivers  flat  fan-shaped 
sheet  of  spray  with  slicing  action  particularly 
desirable  for  surface  washing. 

Thin  sheet  of  spray  is  discharged  forward  30° 
from  the  vertical,  spreading  in  fan  shape  up  to 
140°,  deptending  on  opterating  pressure. 

Made  of  bronze,  steel  or  other  bar-stock  metals, 
male  thread,  six  sizes  K"  to  capacities  up  to 
7  gpm,  pressures  up  to  50  psi. 

Write  for  Yarway  Spray  Nozzle  Book  N-617. 

YARNALL-WARING  COMPANY 

1 04  Mermaid  Avenue,  Philadelphia  18,  Pa. 
BRANCH  OFFICES  IN  PRINCIPAL  CITIES 


spray  nozzles 


A.R  COND’iT.ONiNS,  HEATING  AND  VENTILATING,  JULY,  1956 


23 


V/.i.i;/  » 


the  KrameR 


makes  the  operation  of  an  air  conditioning  system 
Tully  automatic  at  any  outside  temperature  and  now 
eliminates  manual  changeover  from  season  to  season 

UNICON  plus  Kramer’s  patented  Winterstat  now  gives  yau 
the  ALt-SEASON  UNICON  —  the  only  air-cooled  condensing 
system  providing  predetermined  minimum  head  pressure  all 
the  way  to  the  expansion  valve. 


KRAMER  TRENTON  CO. -Trenton  5,  N.J 


V 

P 

11 
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Think  of  the  toughest  test  you  can 
give  a  galvanized  sheet.  Then  try  it  on 
a  sheet  of  Wheeling  sofTite.  You’ve 
never  seen  anything  like  it.  For  here 
is  a  galvanized  sheet  that  takes  every 
roll,  every  bend,  every  crimp  and  fold 
without  flaking  or  chipping  its  rugged 
coating.  And  for  good  reason.  Be¬ 
cause  Wheeling  sofTite  Cop-R-Loy 
Galvanized  Sheets  have  the  tightest 
zinc  coating  yet  produced. 


W'hat  this  means  to  you  is  tighter 
joints,  surer  seams,  longer  spans  .  .  . 
jobs  that  look  better,  last  longer,  give 
utmost  satisfaction. 

Next  time  you  order  galvanized 
.sheets,  remember,  only  Wheeling 
makes  sofTite  and  only  sofTite  has 
the  tightest  coating  ever. 

Get  full  details  now.WTite,  wire  or 
call  the  W’heeling  warehouse  or  sales 
office  nearest  you. 


This  is  Wheeling's  Louisville  warehouse. 
(  )thiT  VV'heelinjj  warehouses  and  sales  offices 
are  strategically  located  throughout  the 
country.  They  all  offer  immediate  delivery 
of  warehonse-stoc'ked  Wheeling  items  such 
as  sofTite  Cop-R-Loy  Galvanized  sheets, 
Galvaniz'-d  Funiace  Pipe,  snap  l(K-k  or 
closed  seam  Perimeter  Heating  or  .\ir  Con¬ 
ditioning  Pijx-,  and  accessories. 


WHEELING  CORRUGATING  COMPANY,  WHEELING,  WEST  VIRGINIA 

Warehouses:  Boston,  Buffalo,  Chicago,  Columbus,  Detroit,  Kansas  City,  Louisville,  Minneapolis, 
New  Orleans,  New  York,  Philadelphia,  Richmond,  St.  Louis.  Sales  Offices:  Atlanta,  Houston. 
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FIPNo  matter  how  large  or  small  the  system,  there’s  a 
ect  Sporlan  hook-up  available  from  Catch-All  to  Distributor 

Everyone  knows  about  Sporlan  Catch-Alls,  the  per¬ 
fect  Filter-Driers.  They  assure  you  filtering  instead  of 
straining.  Dirt-free,  sludge-free  systems  are  the  result. 
Harmful  corrosive  acids  are  adsorbed  and  retained.  In 


LINE  UP 

with 

SPORLAN 


addition,  they  dry  down  to  an  end  point  so  low  that  any 
remaining  moisture  is  absolutely  harmless. 

The  new  Sporlan  Solenoid  Valves  offer  even  greater  Peak  Performance  with 
the  new  power-packed  Blue  Seal  Coil.  No  more  worries  over  electrical 
failures.  They’re  really  tight  closing,  too! 

Sporlan  Thermostatic  Expansion  Valves  with  the  exclusive  Flow-Master  ele¬ 
ment,  are  your  guarantee  against  hunting.  Alternately  starved  and  flooded 
evaporators  will  never  plague  you  again  with  these  Peak  Performers! 

Uniform  distribution  to  all  circuits  are  yours  with  Sporlan  Peak  Performance 
Distributors.  Their  perfectly  designed  conical  button  and  interchangeable 
nozzles  give  them  greater  flexibility  and  a  much  larger  range  of  application. 

for  Ri^ht-Down-The- Line  Peak  Performance 
on  all  air  conditioning  systems . . .  Line  up 
with  Sporlan  and  ^et  Peak  Performance 
on  ei'ery  installation. 


EXPORT  DEPT.  AD  AURIEMA  INC,  89  BROAD  STREET,  NEW  YORK  4,  N.  Y. 
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Designing  and  building  hundreds  of  heating  and  power  installa¬ 
tions  a  year,  qualified  engineering  Arms  can  bring  you  the  latest 
knowledge  of  fuel  costs  and  equipment.  If  you  are  planning  the 
construction  of  new  heating  or  power  facilities— or  the  remodel¬ 
ing  of  an  existing  installation — one  of  these  concerns  will  work 
,  closely  with  your  own  engineering  department  to  effect  substantial 
savings  not  only  in  efficiency  but  in  fuel  economy  over  the  years. 


For  lowest  cost 
steam, 

KVP  Company 
bums  coal 


the  modem  way 


The  engineering  department  of  the  Kalamazoo  Veg¬ 
etable  Parchment  Company,  following  an  extensive 
fuel  survey,  decided  to  meet  increased  power  demands 
by  burning  coal  the  modern  way. 

Five  of  eight  existing  coal  fired  boilers  of  varying 
age  were  replaced  by  one  new  boiler  capable  of 
burning  a  diversified  range  of  coals.  In  addition, 
automatic  coal  handling  equipment  was  installed. 
With  it,  coal  is  automatically  dumped,  magnetically 
cleaned,  carried  to  the  power  house  by  a  moving  belt, 
crushed,  pulverized  and  fed  into  the  furnace. 

These  new  facilities  have  resulted  in  increased 
steam  capacity,  lower  operating  costs  and  lower  fuel 
costs. 

For  further  information  or  additional  case  his¬ 
tories  showing  how  other  plants  have  saved  money 
burning  coal,  write  to  the  address  below. 

NATIONAL  COAL  ASSOCIATION 

Southern  Building  •  Washington  5,  D.  C. 


facts  you  should  know  about  coal 


In  most  industrial  areas,  bituminous  coal  is  the  lowest-cost  fuel 
available  •  Up-to-date  coal  burning  equipment  can  give  you 
.  10%  to  40%  more  steam  per  dollar  •  Automatic  coal  and 
ash  handling  systems  can  cut  your  labor  cost  to  a  minimum. 
Coal  is  the  safest  fuel  to  store  and  use  •  No  smoke  or  dust 
'  problems  when  coal  is  burned  with  modern  equipment  •  Be¬ 
tween  America's  vast  coal  reserves  and  mechanized  coal 
production  methods,  you  can  count  on  coal  being  plentiful 
and  its  price  remaining  stable. 
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“PITTSBURGH  SUPERFINE 
has  definitely  increased  our  output” 

—says  Mr.  Paul  Fusco,  Plant  Manager 
Valley  Forge  Metals  Division  of  NIcolet  Industries,  Inc. 
Lansdale,  Pennsylvania 


Pittsburgh  Superfine  Insulation  is  easily  stored,  handled  and  cut. 


PITTSBURGH  SUPERFINE  IS  A  PRODUCT  OF  THE  FIBER  GLASS  DIVISION  OF  PITTSBURGH  PLATE  GLASS  COMPANY 

Seles  Offices  are  located  in  the  following  cities;  Charlotte  Chicago  Cincinnati,  Cleveland  Detroit,  Houston,  Los  Angeles,  New  York,  Philadelphia  and  St.  Louis 

GLASS  PAINTS  •  GLASS  •  CHEMICALS  .  BRUSHES  •  PLASTICS 


"It  used  to  take  four  men  two  to  three  days  to  insulate 
MX)  boiler  jackets  when  we  used  another  type  of  insulation. 
Tiulay,  using  Pittsburgh  Superfine  Fiber  Glass  Insulation, 
four  men  do  the  same  job  in  about  a  day  and  a  half!” 
reports  Mr.  Fusco. 

When  Valley  Forge,  a  fabricator  of  boiler  jackets, 
baseboard  radiation  units,  and  gas,  electric  and  hot 
water  units,  switched  to  Pittsburgh  Superfine  Insulation, 
they  immediately  gained  many  operating  advantages. 

With  lightweight  Superfine,  Valley  Forge  shortened 
time  required  to  cut  insulation  for  boiler  jackets.  Insula¬ 
tion  application  time  was  reduced  20%  since  Superfine  is 
held  in  place  with  adhesive;  this  change  eliminated  a 
clip-fabricating  and  spot-welding  operation,  and  reduced 
spoilage  to  zero. 

"Superfine  is  flexible,  readily  follows  jacket  radii  and 


Valley  Forge  cut  production  time  ond  reduced  costs  with  Pittsburgh  Superfine 
Fiber  Glass  Insulation.  Two  employees  are  applying  insulation  to  boiler 
jackets.  Superfine  reduces  weight  factor  of  finished  product. 


covers  the  product  more  easily,”  stated  Mr.  Fusco.  "It 
has  a  higher  insulating  value  for  boiler  jackets,  too.  Its 
lightweight  characteristics  make  it  easy  to  handle  and 
it  reduces  the  weight  of  the  finished  product  as  much  as 
20  to  30  pounds,  saving  on  shipping  and  it  helps  us  keep 
the  plant  clean.” 


LET  PITTSBURGH  SUPERFINE  HELP  YOU,  TOO! 


Pittsburgh  Superfine  is  com|)osed  of  extremely  fine  glass 
fillers  and  is  a  lightweight,  efficient  thermal  and  acoustical 
insulating  material  .  .  .  ideal  for  controlling  heat  or  cold 
and  absorbing  sound. 

If  you  have  insulating  problems,  Pittsburgh  Superfine 
may  be  your  answer.  W  hy  not  call  us  for  consultation? 
Fiber  Glass  Division,  Pittsburgh  Plate  Glass  Company,  One 
Gateuay  Center,  Pittsburgh  22,  Penna, 
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Feat urns 


tke/  oJtl  nm  T/LejikUlL  Litfe  Gi/uit  unit  keotm 


One  heating  element  operates  on  steam  or  hot 
water  in  both  vertical  and  horizontal  applica¬ 
tions.  Wrap-around  rectangular  construction 
increases  heat  transfer  area.  Opposing  headers 
mean  shorter  tubes  and  condensate  travel,  as¬ 
suring  more  even  heating  on  steam  systems. 
Closer-fo-ceiling  mounting  permitted  by  side- 
located  piping  connections.  Motor  on  all 
models  is  removable  through  botton  fan  outlet, 
eliminating  the  need  for  access  space  above  the 
unit.  Maximum  headroom  is  as.sured. 

Wide  variety  of  outlets  (Adjustable  Vane,  Cone 
Deflector,  Anemostats  and  Horizontal-  or  Ver¬ 
tical- Louvred )  simplifies  selection  of  the  dis¬ 
charge  patterns  and  mounting  heights  best 
suited  to  the  job  requirements. 


Other  Nesbitt  Unit  Heaters 


PROPELLER  FAN 

Pub.  401 


GAS-FIRED  SERIES  C 

Pub.  280  Pub.  403 


Nesbitt  Unit  Heaters  are  made  and  sold  by 

John  J.  Nesbitt,  Inc.,  Philadelphia  36,  Pa. 


Larger  capacity  ang  (34,000  to  684,000  Btu 
per  hour)  and  smaller  physical  size  permit  the 
economical  use  of  these  “propeller  fan  unit 
heaters  with  blower  fan  performance”  in  all 
types  of  industrial  and  commercial  buildings. 
lUHA  Rated  for  Sound  and  Capacity  All  34 
models  are  sound  rated  according  to  today’s 
most  reliable  basis  for  judging  sound  emission. 
You  may  now  select  Little  Giants  sound  coded 
for  the  environment  they  serve. 

Little  Giant  Unit  Heaters  are 
tested  and  rated  in  accordance 
with  the  Standard  Test  Codes 
adopted  jointly  by  the  Industrial 
Unit  Heater  Association  and  the 
American  Society  of  Heating  and 
Air  Conditioning  Engineers. 

Send  today  for  Nesbitt  Publication  402. 


UmE  OIANT 


UNIT  HEATERSl 


NO  CEILING  ON  COMFORT  MERE  1 


But,  plenty  of  ceiling  on  cost! 

That’s  because  lightweight,  easy- 
handling  Chase  copper  tube  for 
radiant  heating  installs  faster!  Per¬ 
fectly  tempered,  it  easily  unrolls 
into  position  on  ceiling  or  floor. 
Comes  in  long  60  and  100-foot 
lengths  that  result  in  fewer  joints. 
Connections  arc  quickly  made 


Proof  that  Chase  copper  water 
tube  cuts  installation  time  is  the 
fact  that  it  is  being  used  in  many 
of  the  largest  housing  develop¬ 
ments  where  over-all  costs  must 
he  low! 

If  it's  radiant  heating,  be  sure  the 
system  is  made  with  Chase  copper 
tube  and  solder-joint  fittings. 


with  simple  soldering  techniques. 

Even  the  rugged  carton  for 

Chase  copper  water  tube  is  de¬ 
signed  to  speed  handling. .  .save 
time!  It’s  color-coded  for  easy 
identification  of  type  and  size.  Has 
a  center  hole  big  enough  for  a  firm 
grip.  Can  be  stacked,  rolled  or 
carried  with  case! 

Chase 

BRASS  &  COPPER  CO. 

WATERBURY  20,  CONNECTICUT  •  SUBSIDIARY  OF  KENNECOTT  COPPER  CORPORATION 
The  !S’nlinn's  Ileadqinirters  for  Itnisx.  Copper  and  Stninlesx  Steel 

Atlanta  Baltimore  Boston  Charlotte  Chicago  Cincinnati  Cleveland  Dallas  Denver  Detroit  Grand  Rapids  Houston  Indianapolis  Kansas  City.  Mo.  Los  Angeles 
Milwaukee  Minneapolis  Newark  New  Orleans  New  York  Philadelphia  Pittsburgh  Providence  Rochester  St.  Louis  San  Francisco  Seattle  Waterbury 
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Detroit  RotoStokers  Type  C-C 
-Important  in  Savings  by  this 
Modernization  Award  Winner 


The  Type  C>C  is  a  spreader  stoker  that 
automatically  cleans  the  fuel  bed  and 
discharges  the  ash  continuously  at  the  front. 
It  operates  without  smoke  through  a 
wide  load  range  —  important  to  a  plant 
located  in  the  midst  of  a  city,  such  as 
Motor  Products  Corporation. 


Let  us  tell  you  more  about  the  economies 
available  with  Detroit  RotoStoker,  Type  C>C. 


Write  for  Bulletin  —  No  Obligation. 


Motor  Products  Corporation,  Detroit,  won  a 
"Power"  Modernization  Award  with 
a  program  in  which  Detroit  RotoStokers, 

Type  C-C  played  an  important  part.  Savings 
will  pay  for  the  investment  in  four  years. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JULY,  1956 


3 


Jobs  like  this  are  better  with  Bethcon 


They're  readying  some  ductwork  for  the  ventilating  system 
of  a  new  auditorium.  Those  units  were  fabricated  from 
Bethcon  galvanized  sheet  steel,  which  gives  them  an  edge 
over  similar  sheet-metal  ducts  of  only  two  or  three  years  ago. 

That  edge  stems  from  the  fact  that  Bethcon  is  Bethlehem's 
continuously  galvanized  sheet.  Bethlehem’s  cosntinuous  gal¬ 
vanizing  imparts  certain  improvements  to  the  sheet,  which 
in  turn  make  for  better  sheet-metal  jobs. 

Chief  advantage  of  Bethcon  is  the  superior  bond  between 
zinc  coating  and  base  metal.  This  lets  you  put  Bethcon 
sheets  through  severe  forming  processes — even  to  bending 
it  double— without  cracking  or  peeling  of  the  zinc. 

Tlie  coating  is  more  uniform,  too,  both  in  thickness  and 


in  appearance.  The  center  and  ends  of  Bethcon  sheets  all 
get  equal  coating  weight  and  equal  protection,  and  there 
is  no  bead  along  the  drip  end.  Spangles  are  brighter  and 
more  attractive. 

You  can  get  Bethcon  in  cut  sheets  or  coiled  strip,  14-gage 
or  lighter.  Either  plain  carbon  or  corrosion-resisting  Beth- 
Cu-Loy  (copper-bearing  steel)  can  be  used  for  the  base 
metal,  depending  on  your  requirements.  For  further  infor¬ 
mation,  just  put  in  a  call  or  write  a  note  to  the  Bethlehem 
district  sales  office  nearest  you. 

BETHLEHEM  STEEL  COMPANY,  BETHLEHEM,  PA. 

On  the  Pacific  Coast  Bethlehem  products  are  sold  by 
Bethlehem  Pacific  Coast  Steel  Corporation.  Expert 
Distrihuier;  Bethlehem  Steel  txport  Oirporation 


BETHLEHEM  STEEL 
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Photos:  A.  R.  Gilbort 


A  new  high  in 

high 

velocity 

for 

hospitals 

New  wing  of  Abington 
Memorial  Hospital,  Abington,  Po. 

Architects  &  Engineers : 

Jock  Steele  Company,  Philadelphia,  Pa. 
Schmidt,  Garden  &  Erikson,  Chicago,  III. 

Air  Conditioning  Contractors: 

Huffman-Wolfe  Company, 

Philadelphia,  Pa. 

Paul  A.  Norair,  Washington,  D.  C. 


To  provide  draftless  air  diffusion  in  the  delivery  room, 

All-Air  High  Velocity  units  ore  placed  under  the  window.  High 
velocity  sound  attenuation  chambers  with  square  diffusers 
are  mounted  in  the  ceiling.  Turn  page  for  detail. 

In  the  nursery  for  premature  infants,  sound 
attenuation  chambers  with  square  air  diffusers  are 


All-Air  High  Velocity  under-the-window  units  are  used  in  all 
private  and  semi-private  patients'  rooms.  Turn  page  for  detail. 


-.—r  ,  „.-»rT-»nawi 


Here  are  shown  applications  of  the  Anemo- 
stat  All-Air  High  Velocity  air  distribution 
system  in  the  new  wing  of  the  Abington 
Memorial  Hospital. 

The  trend  towards  Anemostat  All-Air  High 
Velocity  Systems  is  growing  rapidly.  The 
Anemostat  All-Air  High  Velocity  air  distribution 
system  can  be  used  with  smaller  than  conven¬ 
tional  ducts.  It  can  be  installed  faster  and 
at  less  cost.  It  requires  no  coils,  thus  eliminates 
leakage,  clogging  and  odors.  These  units 
save  space  when  installed  in  hospitals,  office 
buildings,  department  stores,  banks,  schools, 
factories  and  other  structures. 


Delivery  room 


ARCHITECTS— Attention  Please: 

Anemostat  round,  square  and  straightline 
diffusers  with  high  velocity  units  complement 
a  wide  variety  of  architectural  designs. 


Pnithirts 

I9j6 


Write  on  your  business 
letterhead  for  1956  New 
Products  Bulletin  and 
Selection  Manual  50 


Patients’  room 
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Premature  Nursery 


For  longest 


service  life  in 


BLOWOFF 


DRAINS 


to  abrasion 


where  throttled  steam  is  a 

1|[|  valve  killing 
^ vapor  drilT^ 


500  BRINELL 


STAINLESS  STEEL 


ARMOR  SEAT 


will 

lower  costs 


mi'r.h, 


Closely  regulated  steam  erodes  grooves  in  seating  units  and 
drastically  cuts  service  life  of  ordinary  valves. 

Jenkins  Plug  Type  Valves  have  been  engineered  in  every 
detail  for  maximum  wear  in  such  valve-killing  service.  The 
stainless  steel  Armor  Seat  defies  the  "vapor  drill”,  and  Jenkins 
quality  throughout  gives  them  top  rating  for  wear-proof  and 
trouble-proof  perfomance. 

Make  you  own  test ...  in  your  toughest  steam  service  .  .  . 
or  anywhere  that  abrasion  or  erosion  causes  frequent  valve 
failure.  Compare,  part  for  part,  with  any  similar  valve.  You’ll 
find  that,  again,  Jenkins  extra  value  pays  off  in  longer  life 
and  lower  maintenance  cost. 

Plug  and  seat  ring  are  Jenkins  JX5{)(),  a  Stainless 
chromium  alloy  steel  made  to  Jenkins  high  strength 
specifications,  heat-treated  to  500  Brinell.  Seating  sur¬ 
faces  are  super-hard  and  mirror-smooth,  offer  highest 
resistance  to  galling,  cutting,  abrasion,  and  erosion. 
Wide,  steep,  30°  total  taper  permits  extremely  close 
regulation  of  flow  and  vapor-tight  closure. 

The  Stainless  steel  plug  is  securely  fastened  to  the 
spindle  with  a  bronze  locknut.  Spindle  is  Jenkins 
specification  bronze  with  a  tensile  strength  exceeding 
60,000  lbs.,  —  has  high  corrosion  resistance. 


SOLD  THROUGH 
PLUMBING-HEATING 
AND  INDUSTRIAL 
DISTRIBUTORS 


3001b.  2001b.  150  lb. 

GLOBE  and  ANGEE 


BY-PASS  LINES 
THROTTLING 
BLEED  LINES 


gny  close-control 
of  steam  —  and  for 
best  resistance 


JENKINS 

u>9(  roR  TNt  jcNKim  oiamow 

VALVE  S=-<8». 
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For  complete  information  call  your  Jenkins 
Distributor  —  ask  for  Form  202-A.  Or  write; 
Jenkins  Bros.,  100  Park  Ave.,  New  York  17. 
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Wagner  Motors  provide 
quiet  circulating  pump  power 
at  new  headquarters 
oi  Rotary  International 


WadnerEkdZric  Gnporation 

6463  nyatMiMi  ft.  Imth  14.  MU.,  U.S.  A. 

BRANCHES  AND  DISTRIBUTORS  IN  ALL  PRINCIPAL  CITIES 


Electric  motors  that  drive  heating  system  pumps  need 
plenty  of  electrical  and  mechanical  stamina  to  hold  up 
under  the  hard,  steady  grind  expected  of  them.  And.  they 
must  be  unusually  quiet,  too.  Wagner  Motors  assure  this 
kind  of  reliable  service— and  quiet  operation. 

That’s  why  Bell  &  Gossett  Company,  manufacturers  of 
Hydro-Flo  Circulating  Pumps,  chose  Wagner  .Motors  for 
their  Universal  Pumps  used  in  the  new  Rotary  Interna* 
tional  Headquarters  at  Evanston,  Illinois. 

Part  of  this  installation  is  shown  at  right.  The  motors  in 
the  foreground  are  7^^  horsepower,  quiet-type  Wagner 
Polyphase  Motors,  especially  selected  for  smwjth  balance 
and  quiet  operation.  The  other  motors  in  this  installation 
are  standard,  resilient  mounted  5  horsepower  Wagner 
Polyphase  Motors. 

Here’s  where  you  can  take  a  tip  from  Bell  &  Gossett . . . 
when  you  need  dependable,  guiet  motors— 5  horsepower 
or  below  —  choose  W  agner  resilient  mounted  standard 
motors. 

They  are  available  with  resilient  bases  in  both  sleeve 
and  ball  bearing  types.  You  save  money— and  get  the  quiet 
operation  that  only  a  specially  selected  or  resilient 
mounted  motor  can  give. 

Perhaps  you  have  a  specialized  motor  application  . . . 
if  so,  remember,  there’s  a  Wagner  motor  to  fit  every  need 
...  a  complete  line  for  all  current  specifications  with  a 
wide  variety  of  enclosure  types  and  mountings. 

Your  nearhy  Wagner  engineer  can  help  you  select  the 
right  motor  to  meet  your  specifications.  Call  the  nearest 
of  our  32  branch  offices  or  write  us. 


These  Wagner  stand¬ 
ard  motors,  in  ratings 
up  through  5  horse¬ 
power,  con  be  used 
for  specialized  appli¬ 
cations  because  they 
ore  available  in  sleeve 
bearing  or  ball  bear¬ 
ing  models  with  rigid 
or  resilient  mounts. 


ELECTIIC  MOTORS  •  TRANSFORMERS  •  INDUSTRIAL  BRARES  •  AUTOMOTIVE  BRAKE  SYSTEMS-AIR  AND  HYDRAULIC 


a 
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For  Your  Fact  File/ 


COMPARATIVE  REFRIGERANT  CHARACTERISTICS  OF 

genetrons 

AND  OTHER  BASIC  REFRIGERANTS 

(PERFORMANCE  BASED  ON  S'F 

EVAPORATOR  TEMPERATURE 

AND  86  F  CONDENSER  TEMPERATURE) 

genetron 

genetron  genetron 

genetron 

11 

12 

141 

226 

Carrene  Methyl 

Trichloro- 

Dichloro- 

Monochloro- 

Trichloro- 

Sulfur 

monofluoro- 

methane 

difluoro 

methane 

difluoro 

methane 

trifluoro- 

ethane 

7  Chloride 

Ammonia 

Dioxide 

Chemical  Formulae 

CCI3F 

CCI^Fj 

CHClFj 

CjCljFa 

Note  1  CHjCU 

NHj 

SO, 

Molecular  Weight 

137.4 

120.9 

86.5 

187.4 

99.3,  50.5 

17.0 

64.1 

Boiling  Pt.  (“F)  at  1  Atmosphere  Pressure 

74.7 

-21.6 

-41.4 

117.6 

-28*0  -10.8 

-28.0 

14.0 

Evaporator  Pressure  at  5°F  (p.s.i.g.) 

24.0' 

11.8 

28.3 

27.9* 

16.4  6.5 

19.6 

5.9* 

Condensing  Pressure  at  86°F  (p.s.i.g.) 

3.6 

93.2 

159.8 

13.9* 

113.4  80.0 

154.5 

51.8 

Freezing  Point  ('F)  at  1  Atmosphere  Pressure 

-168 

-252 

-256 

-31 

-254  -144 

-108 

-104 

Critical  Temperature  (°F) 

388 

233 

205 

417 

221  289 

271 

315 

Critical  Pressure  (p.s.i.  absolute) 

635 

582 

716 

495 

631  969 

1657 

1142 

Compressor  Discharge  Temperature  (‘F) 

112 

100 

131 

86 

105  172 

210 

191 

Compression  Ratio  (86°F/5°F) 

6.24 

4.07 

4.06 

8.02 

4.12  4.48 

4.94 

5.63 

Saturated  Liquid  Viscosity  at  5°F  (centipoises) 

0.650 

0.328 

0.286 

1.200 

0.293 

0.250 

0.503 

Saturated  Liquid  Viscosity  at  86°F  (centipoises) 

Vapor  Viscosity  at  5°F  &  1  Atmosphere  Pressure 

0.405 

0.251 

0.229 

0.619 

0.234 

0.207 

0.281 

(centipoises) 

Vapor  Viscosity  at  86°F  &  1  Atmosphere  Pressure 

0.0096 

0.0114 

0.0114 

0.0093t 

0.0095 

0.0085 

0.0111 

(centipoises) 

0.0111 

0.0127 

0.0131 

0.0105t 

0.0109 

0.0102 

0.0131 

Saturated  Liquid  Density  at  5°F  (lbs.  'cu.ft.) 

97.88 

90.00 

83.34 

103.20 

80.11  61.65 

41.11 

92.00 

Saturated  Liquid  Density  at  86°F  (lbs  .  cu.ft.) 

91.38 

80.63 

73.36 

96.96 

71.23  56.24 

37.16 

84.44 

Saturated  Vapor  Density  at  5°F  (lbs.  cu.ft.) 

0.0815 

0.6735 

0.8034 

0.0370 

0.657  0.2237 

0.1227 

0.1558 

Saturated  Vapor  Density  at  86°F  (lbs..'cu.ft.) 

0.4461 

2.569 

3.213 

0.2569 

2.598  0.9253 

0.5643 

0.8440 

Specific  Volume  of  Saturated  Vapor  at  5‘F  (cu.ft.,  lb.) 

12.27 

1.49 

1.25 

27.04 

1.52  4.47 

8.15 

6.42 

Latent  Heat  of  Vaporization  at  5°F  (B.t.u./lb.) 

84.0 

69.5 

93.6 

70.6 

180.7 

565.0 

169.4 

Net  Refng.  Effect  of  Liquid  (86'F/5°F)  (B.t.u./lb.) 

67.5 

51.1 

69.3 

53.7 

61.1  150.2 

474.4 

141.4 

Specific  Heat  of  Liquid  at  86°F  (B.t.u./lb.  °F) 

Specific  Heat  of  Vapor  at  Constant  Pressure  of  1 

0.21 

0.24 

0.34 

0.22 

0.39 

1.14 

0.39 

Atmosphere  &  86'F  (B.t.u./lb.'F) 

0.13 

0.15 

0.15 

0.15 

0.24 

0.51 

0.15 

Specific  Heat  Ratio  at  SS^F  &  1  Atm.  (k=Cp,  Cv) 

1.14 

1.14 

1.18 

1.09 

1.20 

1.32 

1.29 

Coefficient  of  Performance 

5.09 

4.70 

4.66 

4.92 

4.61  4.90 

4.76 

4.87 

Horsepower/Ton  Refrigeration 

0.927 

1.002 

1.011 

0.960 

1.022  0.962 

0.989 

0.968 

Refrigerant  Circulated/Ton  Refng.  (Ibs./min.) 

2.96 

3.92 

2.89 

3.73 

3.27  1.33 

0.422 

1.41 

Liquid  Circulated/Ton  Refrig,  (cu.in./min.) 

56.0 

83.9 

68.0 

66.5 

79.3  40.9 

19.6 

28.9 

Compressor  Displacement/Ton  Refrig,  (c.f.m.) 

Thermal  Conductivity  of  Saturated  Liquid  at  32°F 

36.32 

5.81 

3.60 

100.76 

4.97  5.95 

3.44 

9.09 

(B.t.u.ft./ft.=hr.  “F) 

Thermal  Conductivity  of  Saturated  Liquid  at  86°F 

0.0680 

0.0559 

0.0704 

0.0576 

0.103 

0.29 

0.122 

(B.t.u.ft./ft.’hr.  ‘F) 

Thermal  Conductivity  of  Vapor  at  32°F  &  1  Atm.  Pressure 

0.0609 

0.0492 

0.0595 

0.0521 

0.089 

0.29 

0.111 

(B.t.u.ft./ft.’hr.  'F) 

Thermal  Conductivity  of  Vapor  at  86°F  &  1  Atm.  Pressure 

0.0045 

0.0048 

0.0060 

0.0038t 

0.0053 

0.0128 

0.0050 

(B.t.u.ft./ft.'hr.  ‘F) 

0.0048 

0.0056 

0.0068 

0.0045t 

0.0065 

0.0145 

0.0056 

Stability  (Toxic  Decomposition  Products) 

Yes 

Yes 

Yes 

Yes 

Yes  Yes 

No 

Yes 

Toxicity  (Underwriters’  Laboratories  Group  No.) 

5A 

6 

5A 

4-5 

5A  4 

2 

1 

Flammability 

Relative  Dielectric  Strength  of  Vapor 

None 

None 

None 

None 

None  Yes 

Yes 

None 

(compared  with  Ethyl  Chloride  as  Unity) 

3.00 

2.40 

1.31 

2.60 

1.06 

0.82 

1.90 

Odor 

Ethereal 

Ethereal 

Ethereal 

Ethereal 

Ether.  ^  Ether. 

Acrid 

Acrid 

Type  of  Compressor  in  Which  Usually  Used 

Cen. 

All 

Rec-Rot 

Cen. 

Rec-Rot  All 

All 

Rec. 

Evaporator  Temperature  Range,  *F 

-20 

-100 

-125 

-25 

-100  -80 

-90 

-60 

to  50 

to  50 

to  50 

to  50 

to  50  to  50 

to  20 

to  50 

Water  Sol.  in  Liq.  Refrig,  at  32°F  (gms./lDD  gms.  Refrig.) 

0.0036 

0.0026 

0.060 

0.0036 

0.026  at  - 

lO'F  High 

High 

Water  Sol.  in  Liq.  Refrig,  at  86'F  (gms./ 100  gms.  Refrig.) 

0.013 

0.012 

0.15 

0.013 

-  _ 

High 

H.’h 

Dll  Solubility  (Miscibility  With  Lubricating  Oils) 

Yes 

Yes 

Partial 

Yes 

Yes  Yes 

r.’j 

l.i 

of  mtrevry  voevum  tAl.  0.1  otmoipliRr*  |At.  0.5  otmotpIftrR 

Nott  1 .  Corren#  7  U  on  ozeotropic 

mIxtMr*  of 

H  -1 

©•"•Iron  lOOICHjCHF])  ond  Genelron  I3(CCI]F]) 

Mq| 

Genetron  Super-Dry  Refrigerants  are  avai 

lable  from  Refrigeration  Wholesalers  throu 

ighout  the  country. 

GENERAL  CHEMICAL  DIVISION  •  ALLIED  CHEMICAL  A  DYE  CORPORATIOl/ 

40  Rector  Stroot,  Now  York  6,  N.  Y. 
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NEW  BOOK 


HERE  ARE  SEMPLE,  SI  RAIGHT- 
FORWARD  PROCEDURES 
FOR  ELECTRICAL  TESTING 
AND  TROUBLESHOOTING 
-PROCEDURES  THAT  HAVE 
BEEIE  PROVEN  IN 


PRACTICAL  FIELD  TESTS. 


CHAPTER  I.  ELECTRICAL  SYMBOLS  AND 
DRAWINGS 
Symbols 

Types  of  Electrical  Diagrams 
Control  Circuit  Conductor  Markings 
Terminal  Markings 

CHAPTER  2.  ANALYZING  AND  CHART¬ 
ING  CONTROLLER  OPERATION 
Method  of  Attack 
Charting  Information 
Example  Problems 

CHAPTER  3.  TROUBLESHOOTING  TEST 
EQUIPMENT 

General  Discussion  and  List  of  Pieces 
Needed 

Special  Test  Panel 
Special  Test  Bell  Set 

CHAPTER  4.  INSULATION  TESTING 
Insulation  Resistance  Measurements: 
Megger 

Series  ohmmeter 
Voltmeter  and  separate  battery 
Voltmeter  and  internal  voltage  of 
circuit 

Insulation  Resistance  Behavior 

CHAPTER  5.  LOCATING  GROUNDS 
Voltage  Drop  Methods 
Non-mathematical  Method 
Mathematical  Method 


CHAPTER  6.  ELECTROMAGNET 
WINDINGS 

Polarity  of  Electromagnet  Windings 
Re'ative  Polarity 

CHAPTER  7.  D.  C.  MACHINE  WINDINGS 
NEMA  Markings 
Operational  Tests 
Operational  Tests  for  Generators: 
Residual  magnetism 
Shunt  field  circuit 

Magnetizing  Iron  when  there  Is  no 
residual  magnetism 
Reversing  generator  polarity 
Determining  whether  series  fields  are 
cumulative  or  differential 
Interpole  polarity 
Operational  Tests  for  Motors: 

Brush  position 
Direction  of  rotation 
Polarity  of  Interpole  windings 
Polarity  of  series  field  windings 
Brush  Position 
Inductive  Kick  Test 

CHAPTER  8.  SINGLE-PHASE 
TRANSFORMERS 
NEMA  Markings 
Testing  for  Terminal  Markings 
Additive  and  Subtractive  Transformers 
Autotransformer  Terminal  Markings 

CHAPTER  9.  PHASE  SEQUENCE 
Definition 

Phase  Sequence  Indicators 


CHAPTER  10.  POLYPHASE 
TRANSFORMERS 

Core  Type  Transformers 
Shell  Type  Transformers 
Test  for  Flux  Relationships 
NEMA  Markings 
Phase  Displacement  of  Voltages 
Testing  for  Terminal  Markings  and 
Phase  Displacement 

CHAPTER  II.  POLYPHASE  INDUCTION 
MOTORS 

NEMA  or  ASA  Terminal  Markings 
Dual-Voltage  Motors 
Marking  Terminals  of  Dual-Voltage 
Motors 

Phase  Sequence  and  Rotation 
CHAPTER  12.  SYNCHRONOUS  MOTORS 
Phase  Sequence 

CHAPTER  13.  POWER  CABLE  FAULTS 
The  Nature  of  Fault  Conduction 
Tracing  Buried  Conductors 
Tone  Tests  for  Shorts  and  Grounds 
Surge  Generators 
Wheatstone  Bridge 
Murray  Loop 

Full  Sized  Slldewire  Type  Fault  Bridge 
Location  of  Opens 
Two  Measurement  Method 
Precautions  In  Use  of  A.  C.  Bridges 
CHAPTER  14.  BARING  LUBRICATION 
Sound 

Operating  Temperature 
Electrical  Resistance  of  Oil  Film 


ELECTRICAL  TESTING  and 
TROUBLESHOOTING 


Simple,  straiglitforwarcl,  tested  procedures  for  electrical 
trouhlesliootiiis  are  now  brought  to  you  hv  an  expert  iu 
KLECTHICAL  TESTING  AND  TROUBLESHOOTING. 
These  procedures  are  explai?ied  so  clearly  that  this  hook 
will  jrrove  extreincK'  useful  as  a  training  text  as  well  as 
a  working  manual  for  practicing  electricians  and  others 
eoncerned  with  the  use  and  maintenance  of  electrical  equip¬ 
ment.  Flxamine  the  table  of  contents  at  the  left  and  you  11 
si'C  its  thorough  coverage.  You’ll  find  your  own  problems 
greatly  simplified  when  you  have  this  hook  to  guide  yoti. 

Covers  All  These  Subjects 

This  hook  shows  you  how  to  locate  and  correct  faults  in 
circuits  of  all  kinds,  including— controllers,  motors,  trans¬ 
formers  and  transmission  lines.  A  simplified  briefing  on 
electrical  symbols  and  diagrams  is  followed  by  detailed  dis¬ 
cussions  of  these  topics; 


Analyzing  and  charting 
controller  operation 
Insulation  testing 
E'ectromagnet  windings 
Single  phase  transformers 
Polyphase  transformers 
Synchronous  motors 


Troubleshooting  test 
equipment 
Locating  grounds 
D.C.  machine  windings 
Phase  sequence 
Induction  motors 
Power  cable  faults 


Bearing  Lubrication 


Hefereiices  to  aitplicable  codes  and  standards  are  included 
for  each  subject  treated. 

Erom  the  standpoint  of  personnel  safety,  another  outstand¬ 


ing  feattire  of  the  book  is  that  most  of  the  tests  are  per¬ 
formed  with  the  erjuipmcnt  isolated  from  the  power  line. 
(Current  in  the.se  tests  is  supplied  by  dry  cells  or  residual 
magnetism,  so  that  accidental  contact  and  short  circuits 
are  less  hazardous  to  both  men  and  machines. 

Abouf  the  Author 

Philip  T.  Green,  the  author  of  ELEGTHIGAL  TESTING 
AND  THOI’BLESIIOOTING,  is  Industrial  Training  Go- 
ordinator  of  the  Panama  C.'anal  Zone  Ca)mpany.  He  has 
been  associated  with  this  organization  since  1937.  Pre¬ 
viously  he  had  been  a  Teaching  P'ellow  at  the  University 
of  Gincinnati,  where  he  received  both  his  B.S.  and  M.S. 
degrees  in  P'lectrical  Engineering.  In  addition  to  his  back¬ 
ground  iu  industrial  training  and  electrical  engineering, 
the  author  has  also  served  as  educational  advi.sor  to  units 
of  the  International  Brotherhood  of  Electrical  Workers. 

Tested,  Timesaving  Procedures 

.\11  of  the  troubleshooting  procedures  described  have  been 
tested  in  the  field  and  proven  to  be  great  time-savers— 
especially  for  locating  obscure  sources  of  trouble.  And 
you’ll  find  a  mere  basic  knowledge  of  simple  arithmetic 
sufficient  for  you  to  understand  and  use  these  procedures. 
The  author’s  teaching  experience  has  enabled  him  to  ar¬ 
range  the  entire  book  in  easily  understandable  units.  When 
vou  examine  ELEGTRICAL  TESTING  AND  TROUBLE¬ 
SHOOTING,  you’ll  agree  it’s  one  of  the  most  u.scful  books 
yet  publisbed  on  the  subject.  The  coupon  below  makes 
it  easy  for  vou  to  order  your  copy  now! 


200  Pages,  100  Illustrations  $4.00  Flexible  Fabrikoid  Binding 


(In  Canada  or  overseas,  $4.70) 


SEND  FOR 
FREE  1956 
CATALOG 


D(  ‘.scribing  Industrial 
Pre.ss  books  on  air  con¬ 
ditioning,  heating,  ven¬ 
tilating  and  related  sub¬ 
jects.  illustrated.  To  get 
\our  free  copy  just 
check  the  eoupon. 


THE  INDUSTRIAL  PRESS,  Publishers  —  93  Worth  Street,  New  York  13,  N.Y. 


Please  send  me: 

□  ELECTRICAL  TESTING  AND  TROUBLESHOOTING  Under  the  terms 
I  have  checked  below. 

□  A  FREE  COPY  OF  THE  1956  INDUSTRIAL  PRESS  BOOK  C.YTALOG 


CHECK  METHOD  OF  P.VYMENT  PREFERRED 

□  I  enclo.se  full  payment  of  $4.00.  Send  □  Send  book  under  Five-Day  Free  Inspec- 
book  postpaid.  ( I  may  return  it  for  full  tion  Plan.  ( Postage  and  handling  charges 

credit  if  not  satisfied.)  of  15^  per  book  will  be  added.) 

□  Bill  me  □  Bill  company 

Note:  Over.se.'is  orders  must  t)e  acconip.inied  by  full  payment  in  U.  S.  funds. 


firm . Position 


Home  .Address 


(PYll  in  if  you  want  books  sent  to  your  home) 


ACH  &  V  7 


CONTEMPOIARY  motif  of  office  is 
enhanced  by  the  trim,  modern  styl¬ 
ing  of  Modine  AIRditioner.  Quiet, 
individually-controlled  air  condi¬ 
tioning  provides  instant  comfort . .  . 
increases  employee  efficiency. 


COLONIAL  atmosphere  with  a  mod¬ 
ern  touch  —  when  Modine  AIR- 
ditioners  provide  iresh,  cltan  air 
...  in  every  climate,  in  every  sea¬ 
son.  They  solve  all  air  conditioning 
and  heating  problems  —  with  per¬ 
formance,  styling,  economy. 


Modine  AIRdifioners  are  the  quiet  way 
to  air  condition  new  or  existing  buildings 


Modine  AIRditioners  provide  quiet,  personalized 
air-conditioned  comfort  365  days  a  year  for  any 
room  with  a  turn  of  the  switch.  And  this  fingertip 
control  enables  occupants  to  feet  comfortable  instantly 
—without  unpleasant  air  blasts.  What’s  more,  Mo¬ 
dine  styling  blends  units  with  any  design  ...  be  it 
traditional  or  contemporary,  new  construction  or  re¬ 
modeling  job.  In  addition,  Modine  AIRditioners  de- 
humidify,  clean  and  circulate  fresh  air  for  maximum 
enjoyment.  They’re  ideal  for  air  conditioning  exist¬ 
ing  buildings,  replacing  unsightly  radiators  with 
smart  heating-cooling  units. 


NO  EXPENSIVE  DUCTWORK  is  needed  with  Modine  AIRditioners. 
Same  water  supply  and  return  piping,  plus  drain,  is  used  for 
both  central  boiler  and  chiller. 
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Why  does  ONE  Tieos^maS^ 


sell  OTHERS’ in  nearby  plants? 


This  24^.  prann  Mid  Sow  duul  thowt  the  ebilily 
of  the  Fomrmmtttr  to  hold  coectMit  pewMiio  onder 
widely  vMying  eteem  Sow  oooditions.  The  beak 
ainididty  and  runed  cooatnictkm  of  the  ft  wermeakr 
modulatiet  bunwr  coatrol  pronptly  e^joata  fM 
SiiBf  rate  to  ateam  demand,  tb^  automatically 
hoUhtf  boiler  pwMiire  conatant  throughout  the 
eutire  ateam  demand  raafe  of  the  boiler. 


This  500  HP  Powermaster  Packaged  Automatic  Boiler 
installed  in  a  West  Coast  food  processing  plant  has  led  to 
the  purchase  of  four  Powermaster  units  by  other  com¬ 
panies  in  the  same  area. 


The  reason  for  these  extra  sales  is  because  Powermaster  is 
solving  two  steam  problems — more  steam  for  processing, 
and  more  efficient  off-season  heating  by  means  of  modu¬ 
lating  control  of  firing  rate. 


You  can  now  purchase  a  completely  factory-assembled 
and  fire-tested  Powermaster  on  the  new  Pay-As-You-SAVE 
Purchase  Plan  that  helps  you  pay  for  your  new  boiler  out 
of  the  savings  it  brings  you. 


Write  for  Bulletin  1220  or  ask  our  representative  to  tell 
you  how  Powermaster  can  meet  your  requirements. 


PACKAGED  AUTOMATIC  BOILERS 

Builders  of  Dependable  Boilers  Since  1885 

CORR^  SEmiOlUER,  IRI^ 

Morgantown  Rood,  Reading,  Pa. 


— 


LOW-CONTOUR  JENN  AIR  QUIET-TESTED 
ROOF  EXHAUSTER  WITH  U-SPRING  CUSH 
ION  SUSPENStON  MOUNTING 


Sound-Elec  Test  Chamber.  Here 
you  see  Jenn-Air  Exhausters  on 
the  production  line,  moving  up  for 
testing.  Every  Unit  is  line-lab  tested 
for  vibration,  sound,  motor  load 
and  insulation  breakdown  before 
leaving  the  plant 


TAKES 


THE  GUESSWORK  OUT  OF  NOISE  ELIMINATION 


Simulated  field  conditions!  Yes,  that  is  what  we  do  here  in  the 
Vibronic  Test  Chamber.  An  acceptable  noise  level  is  established  for 
every  Jenn-Air  Fan  by  pre-testing.  Each  production  unit  is  then 
required  to  meet  these  rigid  standards.  By  finding  the  one  noisy  fan 
in  a  hundred,  before  it  goes  out,  service  calls  and  complaints  from  the 
job  are  held  to  a  new  low  in  the  fan  industry.  Further  tests  are  made 
for  motor  load  and  insulation  breakdown.  Jenn-Air  Exhausters  are 
designed  on  a  new  principle— U-springs  suspend  the  power  unit  so 
vibration  is  absorbed.  Motor  and  blade  are  balanced  integrally  as  a 
further  protection  against  vibration.  RESULT— The  lowest  noise  level 
ever  achieved  in  the  roof  exhauster  industry. 


This  is  an  interior  view  of  the  Vibronic  Eye  Test 
Chamber.  Through  the  window  is  shown  a 
Quiet-tested  Exhauster  which  has  just  moved 
into  place  for  testing. 


Jenn-Air  Exhausters  are  rated  in  accordance  with  the  Standard  Test 
Code  by  the  Texas  Engineering  Experiment  Station. 


Jenn-Air  products  company,  inc 

1102  Stadium  Drive 


Indianapolis  7,  Indiana 
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Architecture 

Building 

GEORGIA  INSTITUTE 
OF  TECHNOLOGY 


Architects:  Bush-Brown,  Gailey  &  Heffernan 

Mechanical  Engineer:  E.  Gritschke  &  Associates 

Htg.  and  Air  Cond.  Contr.:  Mechanical  Contractors  &  Engineers,  Inc. 


Thermostatic  Control  System 
helps  provide  comfortable 
atmosphere  for  learning 


25  to  50  Years  of  Depend¬ 
able  Operation  with  a 
minimum  of  repairs 
and  maintenance  is 
often  reported  by  users 
of  Powers  control. 


“This  million  dollar  building  is  unique 
in  the  annals  of  architectural  school 
buildings,”  comments  Director  Bush- 
Brown,  “in  that  the  State  of  Georgia 
has  provided  for  all  needs  in  a  build¬ 
ing  designed  and  supervised  by  those 
who  will  occupy  it— members  of  the 
architectural  staff.” 

The  large  drafting  room  above  has 
a  mezzanine  with  individual  study 
cubicles.  Auditorium  and  lecture  room 


is  air  conditioned  as  is  the  library 
which  preserves  books  and  makes  for 
year  ’round  comfort.  Other  spaces  in¬ 
clude  classrooms,  offices,  gallery  be¬ 
low  and  rooms  used  for  judgments 
and  exhibitions. 

Consult  Powers  on  your  temperature 
and  humidity  control  problems.  Ex¬ 
perience  we  have  gained  in  thousands 
of  significant  buildings  may  be  help¬ 
ful  to  you. 


THE  POWERS  REGULATOR  COMPANY 

SKOKIE,  ILLINOIS  |  Offices  in  Chief  Cities  in  U.S.  A.,  Canada  and  Mexico 

65  Years  of  Automatic  Temperature  and  Humidity  Control 


For  your  packaged  Air  Conditioner 


Be  positive  your  air  conditioner  can  qualify  in  the 
tough,  competitive  battle  for  public  acceptance! 
Give  your  packaged  unit  a  true,  fighting  heart  with 
COPELAMETIC,  the  motor-compressor  that  sets  the 
pace. 

Every  inch  the  champion,  rugged  COPELAMETIC 
has  exceptionally  high  power  factor  to  assure  top  per¬ 
formance  at  low  operating  cost.  This  quiet-running 
motor-compressor  has  the  extra  efficiency  of  suction 
cooling— a  tremendous  sales  advantage  in  areas  where 


water  is  not  available  or  is  too  costly.  Large  fin  surface 
provides  faster,  more  efficient  cooling. 

Rotating  parts  are  statically  and  dynamically  balanced 
for  quiet,  smooth  operation.  Swedish  steel  valve  reeds 
.  .  .  precision-machined  bronze  bearings  and  bushings 
.  .  .  hard,  forged  bronze  rods  ...  all  add  up  to  years 
of  perfect,  attention-free  service.  Forced-feed  lubrication 
protects  all  moving  parts.  Put  your  packaged  air  condi¬ 
tioner  in  the  championship  class  with  COPELAMETIC, 
the  accessible  hermetic. 


Suction-cooled  Capelametic  motor-compressors 


FREON-12  Models 

2.  3,  5,  VA  H.P. 
Model  shown  is 
8R6-200,  2  H.P. 


FREON-22  Models 

3,  7'/2  and  10  H.P. 
Model  shown  is 
the  new  9R8-1000, 
10  H.P. 


SINCE  1918 

Camiand 

mMtmOtMATiOM  CORPORATION,  Sidney,  Ohio 
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moisture-proof 

ALCO  SOLENOID  VALVES 


859  KINGSLAND  AVE.  •  ST.  LOUIS  5,  MO. 


Designers  and  Manufacturers 
of  Thermostatic  Expansion 
Valves;  Evaporator  Pressure 
Regulators;  Solenoid  Valves; 
Float  Valves;  Float  Switches. 


ALCO— the  most  complete  line 
for  all  types  of  refrigerant  service: 
liquid,  suction  or  hot  gas  discharge 
. ,  ,  brine,  water,  steam  and  air. 


Write  for  Condensed  Catalog  20  and 

Technical  Bulletins  173  and  162 


NO  coil.  BURN-OUTS! 

In  lov/  temperature,  high  humidity  rooms  .  . . 
there's  no  danger  of  moisture  causing  failure. 

Reason;  The  coils  are  impregnated  with  a 
special  varnish  making  them  moisture 
and  corrosion  resistant. 

Alco  Solenoid  Valves  are  tight  seating  for 
positive  shut-off.  Easy  to  service  without  breaking 
electrical  or  line  connections. 

Alco  Solenoids  are  manufactured  by  Alco 
to  Alco’s  high  standards. 


SEE  YOUR  ALCO  WHOLESALER 

. .  buy  ALCO-buy  QUALITY 
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0^U!/  Miieiler  CNmtttDl 

gives  you  both  for 
commercial  and 
institutional 
buildings 


HERE’S  the  unit  that  lowers  all  barriers  to  dis¬ 
carding  half-year  comfort  in  favor  of  year-round, 
controlled  air  conditioning.  New  recessed  air  condi¬ 
tioners  by  Mueller  Climatrol  can  be  installed  on  a 
budgeted  program,  utilizing  existing  central  steam  or 
hot  water  facilities.  For  cooling,  each  unit  is  equipped 
with  its  own  refrigeration  cycle. 

Practical  cost,  too  —  only  about  half  as  much  to 
install  as  central  cooling  alone!  And  there’s  also  a 
20%  operating  saving,  as  compared  with  a  complete 
central  system. 

Mueller  Climatrol  has  literature  for  you  with  full 
information.  Write  today. 


I  I 


TO  EACH  HIS  ZONE.  Heating  and  |  TENANTS  AREN’T  DISTURBED.  I  NEEDS  NO  WATER  FOR  COOLING.  I  FLUSH  WITH  OUTSIDE  OF  BUILD- 

cooling  are  cantrolled  individually  |  You  can  set  up  a  system  for  instal-  f  One-hp  refrigeration  cycle  it  air-  |  INC.  Hos  a  rust  .proof,  attractive 

in  each  room  by  built-in  thermostots.  |  lotion  in  unoccupied  rooms  on  a  ro-  I  cooled  —  o  boon  in  areas  where  |  louvre  opening.  Windows  con  be 

I  totive  basis.  I  water  can't  be  used.  |  kept  seoled. 


DEPT.  76,  2060  W.  OKLAHOMA  AVENUE 
MILWAUKEE  15,  WISCONSIN 


So  Halstead  &  Mitchell 
engineers  said: 


Nothing  has  more  bearing  on  cooling  tower  performance 
and  life  than  do  tower  fan  bearings.  On  them  turn  the 
induced  draft  cooling  tower’s  only  moving  parts. 

Announcement  by  Halstead  &  Mitchell  engineers  of  a 
permanently  sealed  and  lubricated  fan  bearing  means  a 
bearing  so  designed  as  to  completely  eliminate  moisture 
—and  consequent  rusting  of  the  bearing  balls  and  races. 
The  elimination  of  periodic  greasing  cuts  your  tower 
maintenance  costs  to  an  absolute  minimum  . .  .  literally 
adds  years  to  cooling  tower  life. 

With  not  a  single  bearing  failure  reported  from  the  hun¬ 
dreds  of  these  “new  bearing’’  towers  in  actual  use,  Hal¬ 
stead  &  Mitchell  offers  you  . . .  now  more  than  ever  . . . 
the  best  buy  in  cooling  towers  on  the  market  today 

SUPER-QUIET,  4-BLADE  FANS,  TOO! 

There  are  new  fans,  too,  on  Halstead  &  Mitchell  Cooling 
Towers— deep-pitch  fans  which  operate  at  much,  much 
lower  speeds— actually  cut  cooling  tower  noise  level  in 
half.  Sturdy,  stainless  steel  fan  blades  . . .  stainless  steel 
fan  shafts  .  .  .  make  sure  your  tower  will  have  not  only 
a  quiet  life,  but  a  long  one,  too! 

For  Complete  Details,  Write  for  Bulletin  CT-584 


BESSEMER  BUILDING,  PITTSBURGH  22.  PA. 


New  Bearing  available  S  thru  50  Tons 
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Div.  of  Cost)*  HiMt  Corp. 


Name  _ 

Company  _ 

Street  &  Number 


203  Herrman  Ave, 


City  &  State  _ 

If  student,  check  here  for  special  information  Q 


INGINltklNG  Offices  IN  PklNCIPAL  CITIfS 
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If  you  hAve  t  qpecial  fabrication  probfem  that  involves  tanks— Nocefty 


a  two^fdld  9olutionl 

'  PAMUCATION  Novelty  has  over  fifty  yeazs*  experience  engineering  and 
building  tanks  ot  ated*  atainleaa  ateel,  copper,  nickd,  monel  and  all  dada. 
Novdty  offsrs  a  wide  range  of  experience  with  heating  elements  to  meet 
an  heatiDf  probleins. 

UMNOf  Our  Novdon  Lining  Department  can  offer  solutions  to 
most  corrosion  problems  thru  the  use  of  rubber,  lead,  copper  and 
the  new  plastic  linings  that  aUow  mudi  higher  heat  resistance.  DHm 
Considerable  savings  are  often  possible  by 

qpedfying  a  Novdon  Lining  instead  of  I 

more  expensive  stedaUoys— with  protection 

against  corrosion  guaranteed.  iSHIL  itesaM 


'$p$eifg  H0¥BITY  ot  £fti/ 


STORAGE  TANKS 


HOT  WATER  GENERATORS 


NOVBI.TY  STBAM  BOILKR  WORKS,  INC. 

2031  KLOMAN  STREET  •  PHONE  PLAZA  2-0425  •  BALTIMORE  30,  MARYLAND 

SUSSIDIAItY  OF  ELLICOrr  SACHINE  CORFORATION 
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UNFIRED  PRESSURE  VESSj^^*’^ 

SPECIAL  UNINGS 

SPEriAl  FABRICATION 

VALVE  TIPS 


Advantages  of  Packless  Construction 
in  Temperature  Regulating  Valves 


One  of  the  biggest  headaches  in  regu¬ 
lating  valve  maintenance  is  repacking 
stuffing  boxes. 

How  often  a  valve  needs  repacking, 
how  much  time  it  takes,  and  the  cost 
of  the  system  downtime  all  var)’  with 
the  construction  of  the  regulator  and 
the  sersicc  it’s  used  for.  No  matter 
how  you  calculate  all  these  variables 
it’s  still  a  headache — and  an  expensive 
one. 

In  the  tcmjX-Tature  regulator  shown 
above  (Spence  Type  ET150)  stuffing 
boxes  are  eliminated.  Tliis  is  done  by 
what  is  know’ll  as  “balanced”  dia¬ 
phragm  construction.  You  can  sec  in 
the  cutaway  drawing  that  pressure  is 
applied  to  both  sides  of  the  large  metal 
diaphragm.  I’he  upper  side  is  exposed 
to  delivery  steam  pressure  and  the  lower 
side  is  exposed  to  loading  pressure  ap¬ 
plied  by  the  pilot.  When  the  pilot 
closes,  both  delivery  pressure  and  load¬ 
ing  pressure  are  equali/.ed  through  the 
bleedport  and  connecting  tubing. 

This  construction  not  only  does  away 
with  repacking  problems,  but  it  makes 


possible  additional  savings  as  well.  For 
example,  you  will  note  in  the  sectional 
blow-up  that  this  design  eliminates  a 
closely  fitted  stem  and  guide.  Dirt  or 
other  foreign  matter  doesn’t  have  much 
of  a  chance  to  lodge  between  these  parts 
and  cause  sticking. 

Another  cause  of  binding  or  sticking, 
uneven  expansion  of  closely  fitted  parts, 
is  also  eliminated  with  this  design.  In 
addition,  valve  stem  wear  is  reduced 
for  the  same  reason. 

l.owcr  maintenance  is  not  the  only 
advantage  of  this  packlcss  construction. 
Accuracy  of  regulation  is  also  improved 
because  friction  due  to  a  stuffing  box, 
dirt,  or  uneven  expansion  is  not  a  prob¬ 
lem.  The  large,  balanced  metal  dia¬ 
phragm  is  more  sensitive  to  slight 
changes  in  pressure. 

Guaranteed  Not  To  Wiredraw 

If  seats  and  discs  arc  cut  by  steam 
(wiredrawn)  the  loss  of  steam  through 
these  grooves  can  be  another  exjx’nsive 
item  —  directly  charged  against  the 


regulating  valve.  Fortunately,  you  can 
eliminate  these  costly  leaks  by  specify¬ 
ing  a  temperature  regulator  that  is 
guaranteed  not  to  wiredraw. 

Sjxnce  makes  such  a  guarantee  be¬ 
cause  their  scats  and  discs  are  made  of 
SECO  Metal.  Over  20  years  experience 
with  this  special  alloy  has  failed  to  pro¬ 
duce  a  single  case  where  a  SECO  Metal 
scat  or  disc  had  been  cut  by  steam.  All 
that’s  required  is  an  approved  strainer 
located  ahead  of  the  regulating  valve. 
Exjx’nsivc  steam  leaks  just  can’t  hap¬ 
pen  with  this  combination  of  SECO 
Metal  and  single-seat  design. 

If  you  would  like  to  have  more 
information  on  Spence  Temperature 
Regulators,  drop  us  a  line  and  ask  for 
Bulletin  T150.  It  gives  more  detailed 
infonnation  on  these  and  other  Spence 
design  features.  Piping  layouts  and 
helpful  information  on  the  installation 
of  temixTaturc  regulators  are  also  in¬ 
cluded.  Write  for  your  copy  today. 

SPENCE  ENGINEERING  COMPANY,  INC. 

Walden,  New  York  ,, 
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/"Five  years  ahead  of  the  field"  —  that  is  the  expressed  opinion  of  engineers 
and  contractors  who  have  unstintingly  approved  the  low  silhouette,  high 

performance  and  rugged  durability  of  AAarley's  Double-Flow  Aquatower. 
Small  wonder,  for  this  is  the  original  low-silhouette  tower  for  intermediate-capacity 

cooling  —  so  original  in  design,  so  dominant  in  the  quality  of  its  components  that 
it  defies  comparison.  Even  a  cursory  examination  of  its  diffusion  deck,  fan,  fill,  and 
other  functional  elements  stamps  it  clearly  as  the  "Grade  A"  product 
in  the  field  of  institutional  and  commercial  water  cooling. 

That  the  Double-Flow  Aquatower  is  water  cooling  in  a  class 
by  itself  is  attested  by  the  fact  that  it  is  selected  today  for  the  great  majority  of  all 

jobs  that  fall  in  its  capacity  range. 


Kansas  City,  Missouri 
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Fabrication  and  inilallation;  Atlantic  Pipe  Bending  and  Fabricating  Co.,  Wood  Ridge,  New  Jersey 


Snow  Melting  System  Eliminates 


Winter’s  Worst  Hazards 


This  modern  snow  melting  system  installed  with  National  Pipe 
is  the  answer  to  winter’s  age-old  problem— ice  and  snow. 
Dangerous  slips  and  falls  on  icy  sidewalks  are  unfortunately 
common  winter  occurrences,  and  many  a  sore  back  or  pulled 
muscle  has  resulted  from  over-indulgence  in  snow  shoveling. 

Snow  melting  systems  have  been  found  ideal  for  private 
residences,  but  have  been  used  most  effectively  and  to  far 
greater  advantage  when  installed  around  hotels,  office  build¬ 
ings,  churches,  theaters,  at  shipping  docks,  bus  terminals,  and 
highway  toll  gates.  Versatile  snow-melting  coils  may  be  in¬ 
stalled  in  walkways,  ramps,  driveways,  loading  platforms,  and 
even  in  stairways. 

The  pipe  to  use  for  snow  melting  applications  is  USS 
NATIONAL  Steel  Pipe,  since  it  possesses  the  inherent  quali¬ 
ties  of  smooth,  uniform  bending;  sound,  strong  welding;  and 
long  service  life  .  .  .  qualities  that  have  consistently  made 
NATIONAL  PiF)e  the  largest  selling  pipe  in  America  for 
snow  melting  service. 


SEE  The  United  States  Steel  Hour.  Televised  alternate 
weeks.  Consult  your  local  newspaper  for  time  and  station. 


NATIONAL  TUBE  DIVISION,  UNITED  STATES  STEEL  CORPORATION,  PITTSBURGH,  PA. 

COlUMIIA  GENEVA  STEEL  DIVISION,  SAN  FRANCISCO,  PACIFIC  COAST  OISTRIIUTORS  •  UNITED  STATES  STEEL  EXPORT  COMPANY,  NEW  YORK 

NATIONAL  PIPE 
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kiomoRE 

—  PUMPS- 


TYPE  UV 
Bulletin  No.  19-A 


Write  lor  Builetifi  # 

.  t.  ^  .i*.-  1 


•SKIDMORE  PUMPS  HAVE  SET 
A  STANDARD  FOR  PERFORM¬ 
ANCE  AND  DEPENDABILITY 
SINCE  1921. 


TYPE  HS 
Bulletin  No.  14-A 


QUIET  OPERATION 


Further  evidence  of  Skidmore's  top  quality  engineering  and 
knowledge  of  sound  design  is  its  quiet  operation  endowed  in 
every  Skidmore  Pump. 


LOW  INLET  CONNECTION 

Suited  to  its  specified  capacities  and  pressures  for  efficient 
operation  in  every  case — pump  is  provided  with  low  inlet  con¬ 
nection  to  render  additional  service  and  reduce  installation 
costs  for  low  floor  returns. 


TYPE  TM 
Bulletin  No.  17 


ACCESSIBILITY  FOR  INSPECTION 

Like  all  Skidmore  Pumps  the  VC  unit  is  built  for  dependability 
and  freedom  from  troubles — Is  readily  accessible  for  Inspection 
or  service  without  disturbing  pipe  connections. 


Call  your  nearest  Skidmore  Pump  Representative  or  —  write  for  bulletins 
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This  new  VACUUM  HEATING  PUMP 

HAS  THE  INCREASED  AIR  CAPACITY 
EFFICIENT  HEATING  PRACTICE  DEMANDS 


(csii)  1 

Increased  air  capacity 

induces  rapid  system 

response  without 

Designed  and  manufactured  by  the  organization  that  made  the  Jennings 

wasteful  overheating. 

Manifold  Heating  Pump  standard  of  the  Heating  Industry,  the  new  CSM 

incorporates  every  desirable  feature  architects,  engineers,  owners  and 

water  pumps  individually 

operators  have  sought.  Employing  separate  air  and  water  pump  elements. 

selected  to  meet  actual 

each  with  its  own  motor  and  each  independently  controlled  by  its  own 

job  requirements. 

automatic  switch,  the  capacities  and  arrangement  may  be  widely  varied  to 

Control  system 

meet  job  conditions.  For  the  first  time,  the  engineer  has  the  choice  of  real- 

that  operates  individual 

istic  water  and  air  capacities  required  for  rapid  system  response  without 

pumps  only  when  needed. 

wasteful  overheating. 

Flexibility 

These  pumps  possess  many  other  features  which  permit  a  more  efficient 

permitting  addition  of 

utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low  returns 

radiation  without  changing 

reduce  installation  costs  and  usually  eliminate  putting  the  pump  in  a  pit. 

basic  pump  installation. 

Simplicity  and  efficient  operation  reduce  supervision  and  maintenance 

low,  low, 

costs.  Information  regarding  this  new  heating  pump  development  is  avail- 

return  line  connection. 

able  immediately  upon  request. 

ENGINEERING  COMPANY 

JkmWm  Mm  437  wilson,  so.  norwalk,  conn. 
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Air  Conditioning  Features 

of  the 

Socony  Mobil  Building 


Architects'  drawing  of  how  the  Socony  Mobil  Building  will 
appear  when  construction  has  been  completed. 


E.  L  SCHULZ 

Technical  Advisor,  Galbreafh  Corp.,  New  York,  N.  Y. 


New  York  City’s  latest  major  ofRce  building  presented 
a  number  of  new  design  problems  to  the  engineer  and 
architect  who  had  to  provide  flexibility  for  the  original 
whole  floor  or  multi-floor  tenants.  The  author  describes 
the  air  conditioning  systems  and  how  some  of  the  design 
problems  were  solved.  A  total  of  4,000  tons  of  refrigera¬ 
tion  are  installed,  divided  between  turbine-driven  cen¬ 
trifugals  in  the  sub-basement  and  absorption  refrigeration 
units  in  the  pent  house  of  this  multi-story  building. 

PROVISIONS  for  flexibility  are  important  parts  of 
the  design  followed  for  the  Socony  Mobil  Building, 
the  newest  of  the  major  office  buildings  in  New  York 
City.  This  building  was  rented  to  major  tenants  on  the 
basis  of  whole-floor  or  multi-floor  occupancy  under  long 
term  leases. 

Since  the  building  was  so  rented,  many  unusual  and 
abnormal  conditions  and  problems  in  the  design  and 
construction  of  the  building  were  necessarily  encountered. 

Architectural  Flexibility  for  the  Original  Tenants 

Every  effort  was  made  to  provide  maximum  flexibility 


in  the  office  ceilings  and  floors  to  permit  any  reasonable 
arrangement  of  tenant  partitions  or  furniture,  for  the 
tenant  in  occupancy.  Some  of  the  specific  decisions  in¬ 
cluded: 

Acoustical  Ceiling.  A  suspended  acoustical  ceiling  was 
selected  incorporating  a  clip-on  type  of  molding  on  which 
rested  the  acoustical  tile,  fluorescent  lighting  fixtures,  air 
conditioning  diffusers  and  transfer  or  return  grilles.  None 
of  the  foregoing  items  are  affixed  to  the  ceiling  suspen¬ 
sion  system,  but  in  fact  are  readily  removable  from  the 
structure.  A  standard  module  of  12  x  48  inches  is  used 
for  fluorescent  lights,  diffusers,  grilles  and  acoustical  tile. 
None  of  these  items  are  affixed  to  the  ceiling  suspension 
system,  but  in  fact  are  readily  removable  from  the  struc¬ 
ture. 

Fluorescent  Lighting  Fixtures.  The  fluorescent  lights 
simply  rest  in  the  acoustical  ceiling  suspension  sy.stem 
without  the  use  of  a  standard  mounting  yoke.  Electrical 
connection  to  the  fixture  is  made  through  6  ft  (average) 
of  Greenfield  flexible  conduit.  Once  a  light  is  connected, 
it  is  still  possible  to  relocate  within  the  dimensional 
limits  of  the  flexible  conduit  without  disconnection. 

Air  Conditioning  Diffuser.  All  diffusers  are  stamped 
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View  of  above-ceiling  instollotion  showing  typical  diffuser, 
flexible  duct,  sound  attenuation  box  ond  fluorescent  light  fix¬ 
ture.  Accoustical  tile  has  been  removed. 


in  a  12  X  48-inch  pan  to  fit  the  standard  module.  These 
units  also  rest  in  the  acoustical  ceiling  suspension  system 
without  a  mounting  yoke  or  other  rigid  connection.  All 
supply  air  connections  to  the  diffusers  are  provided 
through  8  to  10  ft  of  flexible  round  duct.  As  in  the  case 
of  the  light  fixtures,  the  air  conditioning  diffusers  can 
be  relocated  within  the  dimensional  limits  of  the  flexible 
duct  work  without  disconnection. 

Transfer  Air  Grille.  In  general,  the  return  air  is  car¬ 
ried  through  ceiling  transfer  air  grilles  to  above  the 
hung  ceiling.  In  this  above-ceiling  area,  the  return  air 
enters  return  air  screens  attached  to  a  rigid  return  air 
duct  system.  These  transfer  grilles  are  also  set  in  modu¬ 
lar  12  X  48-inch  panels  resting  on  the  ceiling  suspension 
system  and  can  be  relocated  as  desired. 

Air  Conditioning  Distribution 

.Air  conditioning  for  each  floor  is  provided  by  two 
independent  systems  in  turn  served  by  turbine  driven 
centrifugals  and  an  absorption  refrigeration  system. 
There  is  a  zoned  high  velocity  system  serving  induction 
type  units  under  the  peripheral  windows  while  all  interior 
areas  are  served  by  a  high  velocity  modified  dual  tem¬ 
perature  system  through  sound  attenuation  boxes  to  ceil¬ 
ing  diffusers. 

Each  of  the  peripheral  system  induction  units  is  in¬ 
stalled  with  an  automatic  water  regulating  valve,  so  that 
regardless  of  future  tenant  partitioning  changes,  auto¬ 
matic  thermostats  can  be  added  or  removed  without  dis¬ 
turbing  tbe  water  circulating  system.  Initial  installation 
provides  for  one  automatic  thermostat  in  each  exterior 
bay  to  permit  individual  temperature  control  in  outside 
private  offices. 

The  interior  zone  distribution  system  is  served  by  two 
riser  shafts,  located  at  each  end  of  the  center  core  of  the 
building.  Each  shaft,  in  addition  to  acting  as  the  return 
air  shaft,  contains  two  high  velocity  ducts,  one  for  cold 
air  and  one  for  warm  air.  At  every  floor  there  is  a  take¬ 
off  through  a  temperature  mixing  box  to  a  single  trunk 
duct  in  the  ceiling  of  the  corridor  surrounding  the  core. 
As  this  trunk  duct  is  continuous  and  is  fed  from  mix¬ 
ing  boxes  at  both  ends  of  the  core,  a  network  feeder  sys¬ 


tem  is  maintained.  Thus  any  abnormal  demand  for  air  can 
be  supplied  from  either  mixing  box  or  both. 

From  this  j)eripheral  trunk  duct,  there  are  a  series  of 
radial  supply  ducts  feeding  air  to  sound  attenuation 
boxes,  typically  one  box  per  bay.  These  b«»xes  serve  the 
purpose  of  reducing  the  sound  level  of  the  high  velocity 
air  to  the  ambient  of  the  offices. 

From  each  sound  attenuation  box,  not  more  than  four 
flexible  ducts  run  to  diffusers  located  in  the  acoustical 
ceiling.  The  acoustical  ceiling  is  completely  removable. 
In  view  of  that  fact  and  because  the  lights  are  on  flexible 
conduit  and  the  air  conditioning  diffusers  are  connected 
by  flexible  duct,  it  is  possible  to  make  revisions  to  office 
partitions  without  disconnecting  and  reconnecting  these 
ceiling  components. 

All  ducts  velocities  were  established  on  the  basis  of 
economics  by  comparing  additional  excess  cost  of  sound 
treatment  and  higher  fan  horsepower  against  reduction 
in  material  of  smaller  duct  sizes,  duct  shafts  and  floor-to- 
floor  height.  Typical  velocities  for  the  air  distribution 
system  are:  Vertical  truck  ducts,  up  to  4000  fpm;  hori¬ 
zontal  floor  trunk  ducts,  up  to  3000  fpm;  radial  ducts  to 
sound  boxes,  up  to  2500  fpm;  flexible  ducts  to  ceiling 
diffusers,  up  to  900  fpm. 

Electrostatic  Filters 

There  has  been  much  antipathy  towards  the  use  of 
high  efficiency  electrostatic  filters.  There  are  two  basic 
reasons  for  the  delayed  acceptance  of  these  units.  They 
are  as  follows: 

1.  Poor  performance  of  the  early  models  due  to  inade¬ 
quate  design  of  ionizing  wires,  short  circuiting  of  cells 
by  bugs  and  debris  and  poor  design  of  power  pack 
components. 

2.  Misunderstanding  by  the  public  of  comparative  per¬ 
formance  of  all  filters,  (throw-away,  cleanable,  oil  bath 
and  electrostatic)  because  of  the  three  different  rating 
or  test  methods  sponsored  by  the  industry. 

It  is  the  writers  opinion  that  the  first  reason  has  been 
corrected  by  time  through  the  availability  of  better  ma¬ 
terials.  The  second  will  only  be  corrected  when  the  in¬ 
dustry  is  willing  to  accept  a  single  standard  of  rating 
based  not  on  a  percentage  of  dust  that  is  arrested,  but 
rather  on  the  percentage  of  a  standard  dust  that  passes 
through  the  filter. 

Electrostatic  filters  selected  for  this  building  are  of 
the  highest  removable  efficiency  (or  the  lowest  percentage 
of  dust  passed  through)  ever  installed  in  a  commercial 
building.  This  decision  was  not  based  on  the  fact  that 
the  offices  might  be  cleaner  but  on  two  other  highly  im¬ 
portant  reasons. 

1.  Reduced  maintenance  on  spray  dehumidifiers.  Because 
corrosive  conditions  in  recirculating  spray  systems 
come  not  from  the  air  but  rather  from  the  dirt  and 
other  contaminents  in  the  air,  a  high  efficiency  filter 
can  materially  aid  in  reducing  the  source  of  corrosion. 

2.  Effective  removal  of  air  borne  dusts  will  materially 
reduce  the  dirt  accumulation  in  the  air  conditioning 
system  and  thus  lessen  maintenance  costs.  With  the 
extensive  use  of  high  velocity  air  conditioning,  there 
is  a  large  quantity  of  acoustical  material  required  for 
sound  absorption.  The  use  of  higher  efficiency  electro- 
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static  filters  will  increase  the  life  of  the  acoustical 
material. 

Air  Conditioning  Design  Capacity 

1  he  air  ccuiditioninji;  system  for  this  building  is  de¬ 
signed  with  excess  capacity  because  of  special  tenant 
requirements.  This  necessarily  involved  extra  costs  in 
construction.  All  equipment  has  been  installed  with  an 
approximate  10%  margin  above  a  normal  load  of  one 
person  j)er  100  sq  ft,  watts  per  square  foot  (average) 
and  minimum  outside  air  of  0.3  cfm  per  square  foot. 

I  here  are  two  basic  reasons  for  this  decision  to  increase 
capacity: 

1.  \V  ith  the  growing  trend  toward  mechanization  of  office 
routines,  new  electrical  loads  are  continuously  being 
added  in  the  form  of  calculating  machines,  electric 
tvpewr iters,  and  computers.  It  may  not  be  too  distant 
when  total  air  conditioning  loads  exceed  present  design 
standards. 

2.  Modern  office  furniture  include  the  rapidly  growing 
modular  design  that  permits  efficient  operation  of  large 
departments  with  employees  spacing  every  50  sq  ft  or 
less. 

While  it  would  be  impossible  to  make  provision  for  all 
future  conditions,  the  uncertainty  of  future  tenant  re¬ 
quirements  made  it  necessary  to  purchase  equipment  of 
increased  capacity.  Thus  it  was  decided  in  this  case  to 
add  approximately  lO/t  to  the  capacity  of  the  equipment 
originally  specified. 

In  order  to  initially  operate  the  air  conditioning  equip¬ 
ment  effectively,  the  fan  motors  installed  have  a  reduced 
horsepower  to  correspond  to  the  drive  requirements  of 
the  initial  building  load.  In  addition,  fans  are  equipped 
with  variable  inlet  guide  vanes.  When  that  year  arrives 
requiring  the  higher  capacity  of  the  systems,  the  only 
mechanical  change  required  will  be  the  simple  substitu¬ 
tion  of  higher  horsepower  fan  motors. 

Refrigeration  Equipment 

The  sub-basement  refrigeration  plant  serves  all  of  the 
chilled  water  requirements  up  through  the  14th  floor. 
This  includes  supply  to  the  dehumidifiers  in  the  sub¬ 
basement  and  8th  floor  fan  rooms  and  secondary  water 
distribution  for  the  peripheral  zone  cooling  coils  through 
the  14th  floor.  The  penthouse  refrigeration  system  serves 
the  chilled  water  requirements  between  the  15th  floor 
and  the  penthouse. 

The  approximately  4,(X)0  tons  of  refrigeration  equip¬ 
ment  is  divided  into  2,700  tons  of  turbine  driven  centrif¬ 
ugal  in  the  sub-basement,  and  1,400  tons  of  absorption 
refrigeration  in  the  penthouse. 

The  high  pressure  steam  supply  to  the  turbines  driving 
the  basement  centrifugals  is  reused  as  back  pressure 
steam  at  the  absorption  refrigeration  equipment  in  the 
j)enthouse.  Steam  condensate  from  the  absorption  ma¬ 
chines  is  first  used  to  preheat  the  domestic  hot  water 
system  and  with  this  heat  removed,  is  discharged  into 
the  cooling  tower  sump.  In  addition,  the  unused  steam 
from  the  sub-basement  turbines  is  condensed  and  then 
pumped  to  the  cooling  tower  sump.  It  is  anticipated  that 
steam  condensate  make-up  to  the  cooling  towers  will 
normally  be  sufficient  to  obviate  any  make-up  of  city 
water. 


Photogroph  taken  from  the  top  of  building  showing  two  of  six 
cooling  towers. 


In  purchasing  the  refrigeration  equipment,  an  advan¬ 
tage  was  taken  of  the  method  of  designing  and  manufac¬ 
turing  large  refrigeration  machinery.  It  is  well  recognized 
today  that  the  wide  range  in  capacities  of  a  centrifugal 
refrigeration  machine  is  made  of  an  assembly  of  three 
basic  components,  the  compressor,  the  condenser  and  the 
evaporator.  With  a  relative  small  number  of  shell  sizes 
of  each  component,  a  large  number  of  combinations  can 
be  assembled  to  produce  various  refrigeration  tonnages. 
It  is  a  rare  occasion  when  a  specified  tonnage  exactly 
matches  the  maximum  capacity  available  in  the  selected 
assembly  of  components.  In  the  case  being  discussed,  it 
was  found  that  several  hundred  tons  of  additional  capac¬ 
ity  was  available  in  the  two  1,000-ton  assemblies. 

Corrosion  Protection 

All  sumps  in  the  spray  sections  of  the  dehumidifiers 
are  constructed  of  18-8  stainless  steel.  The  cooling  tower 
sumps  have  a  special  non-corrosive  plastic  coating.  The 
recirculating  spray  sections  for  humidification  are  located 
on  the  leaving  side  of  the  cooling  coils  to  reduce  corrosion 
of  the  cooling  coil  casings.  The  intermediate  tube  support 
sheets  of  the  cooling  coils  are  fabricated  of  a  non-cor¬ 
rosive  material.  All  of  the  foregoing  items  represent  addi¬ 
tional  first  costs  but  through  savings  in  maintenance  and 
operating  costs,  represent  the  lowest  overall  owning  and 
operating  cost. 

Minimum  Area  for  Mechanical  Equipment 

There  are  three  air  conditioning  fan  rooms  in  the 
structure.  One  of  these,  approximately  8,000  sq  ft,  is  lo¬ 
cated  in  the  middle  of  the  building,  the  others  being 
located  in  the  sub-basement  and  the  penthouse. 

But  there  is  more  to  this  story,  for  the  minimum  num¬ 
ber  of  equipment  rooms  represents  a  minimum  in  travel 
time  for  the  operating  personnel  and  supervision,  and 
travel  time  is  expensive  non-productive  time.  In  addition, 
concentration  of  equipment  permits  training  of  efficient 
operating  crews. 

No  attempt  was  made  to  interconnect  the  chilled  water 
or  air  handling  system  of  the  sub-basement  and  penthouse 
apparatus  rooms.  This  eliminated  a  chilled  water  riser 
for  the  full  height  of  the  building.  In  addition,  the  con- 
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One  of  three  turbine  driven  centrifugal  refrigeration  machines 
that  were  installed. 


denser  water  supply  and  return  pipe  systems  between  the 
sub-basement  and  the  cooling  towers  is  only  %  size  as 
of  the  refrigeration  capacity  is  located  in  the  pent¬ 
house,  adjacent  to  the  cooling  towers. 

I  se  of  high  velocity  air  distribution  for  the  interior 
zone  considerably  reduced  duct  sizes  with  a  consequent 
reduction  in  shaft  sizes  as  compared  to  conventional  sys¬ 
tems.  No  return  duct  is  used  for  the  shaft  walls  enclosing 
the  supply  air  ducts  act  as  a  return  system. 

Because  of  the  regulations  of  the  New  York  City  Zoning 
Laws,  particularly  as  these  laws  affect  vertical  zoning,  the 
building  essentially  consists  of  a  31 -story  tower  building 
placed  on  top  of  a  14-story  block  building.  Each  of  the 
lower  floors  has  an  area  of  2  acres,  w  hile  the  upper  tower 
floors  have  an  area  of  just  under  one-half  an  acre  each. 
Both  parts  of  the  structure  represent  sufficient  size  to 
warrant  consideration  of  each  as  a  separate  building,  and 
many  of  the  mechanical  features  were  designed  to  reflect 
this  approach. 

Air  Conditioning 

The  suh-basement  fan  rooms  handle  all  cooling  and 
ventilating  requirements  for  the  2nd  floor  and  all  lower 
floors.  The  8th  floor  fan  room  serves  all  requirements 
from  the  3rd  to  the  14th  floors  inclusive.  The  penthouse 
fan  room  serves  all  floors  from  the  15th  up.  There  is  a 
separate  100-ton  refrigeration  plant  and  fan  room  in  the 
penthouse  to  handle  the  requirements  of  a  private  lunch¬ 
eon  club  located  on  the  42nd  floor. 

Plumbing 

There  are  two  independent  plumbing  systems.  All 
plumbing  stacks  above  the  14th  floor  are  brought  to  com¬ 
mon  headers  at  this  floor  and  carried  in  stacks  to  the 
suh-hasement.  In  a  like  manner,  plumbing  between  the 
suh-hasement  and  the  14th  floor  is  an  independent  system. 

Efficiency  of  Operation 

A  well-designed  and  -operated  building  relies  on  maxi¬ 
mum  utilization  of  energy,  both  steam  and  electricity, 
and  efficient  utilization  of  oj>erating  manpower.  The  con¬ 
sulting  engineers  have  designed  for  the  Socony  Mobil 


Building,  mechanical  and  electrical  systems  that  take 
long  strides  forward  toward  reaching  the  ultimate  goal. 
Here  are  some  of  the  design  features  that  make  this  an 
oulsianding  office  building. 

Steam  Cycle 

The  high  pressure  steam  service  entering  the  building 
first  passes  through  the  high  ])re.xsure  steam  turbines 
driving  the  centrifugal  refrigeration  machines  in  the 
suh-hasement.  I  tilizing  a  bleeder  turbine,  sufficient  steam 
is  extractetl  at  20  psig.  to  su})ply  the  steam  requirements 
of  the  absorption  refrigeration  machines  in  the  penthouse 
as  well  as  the  reheat  coils  on  the  JUh  floor  and  penthouse. 
Any  steam  recjuired  by  the  turbines  in  excess  of  the  steam 
demand  in  the  jKMithouse  is  carried  through  the  turbines 
to  condensing.  This  condensate  is  recovered  and  a  trans¬ 
fer  pump  delivers  it  to  the  cooling  tower  as  make-up 
water. 

The  hot  condensate  from  the  absorption  machines  is 
first  utilized  in  an  exchanger  to  heat  water  used  in  the 
interior  zone  reheat  coils  in  the  penthouse.  Any  additional 
heat  remaining  in  this  condensate  is  then  removed  in  an 
evaporative  coeder  and  the  cool  condensate  is  delivered 
to  the  cooling  tower  as  make-up  water.  Steam  condensate 
from  preheat  and  reheat  coils  in  the  suh-hasement  passes 
through  the  domestic  hot  water  preheater,  and  is  then 
delivered  by  transfer  pump  to  the  cooling  tower  pan. 

The  total  reduction  in  demand  for  high  pressure  steam 
is  estimated  at  6700  lb  per  hr  when  compared  with  a 
conventional  condensing  turbine  driven  centrifugal  plant. 

I  se  of  steam  ctmdensate  for  cooling  tower  make-up 
water  not  only  eliminates  need  of  city  water  for  this 
purpose,  hut  the  condensate  is  pure  and  will  not  require 
treatment. 

Air  Cycle 

On  each  floor  of  occupied  area,  the  majority  of  return 
air  passes  through  ceiling  transfer  grilles  and  flows  above 
the  ceiling  where  it  removes  much  of  the  heat  of  the 
recessed  fluorescent  light  fixtures.  Because  this  heat  is 
removed  external  to  the  conditioned  area,  an  appreciable 
reduction  in  supply  air  quantity  was  possible.  Thus  the 
building  enjoys  the  operating  economy  of  reduced  fan 
horsepower. 

All  air  systems  are  designed  to  utilize  up  to  100% 
outside  air  during  intermediate  seasons,  permitting  a 
shut-down  of  the  refrigeration  systems  when  the  outside 
temperatures  drop  below  an  aj)proximate  value  of  45 
deg  F. 

Construction  Cost  Influence  on  Mechanical  Equipment 

All  too  often,  those  most  closely  associated  with  the  air 
conditioning  and  refrigeration  industry  fail  to  recognize 
the  many  other  factors  of  installation  costs  that  an  owner 
faces  in  making  a  decision.  Undoubtedly  some  will  seri¬ 
ously  question  the  decisions  made  in  the  design  features 
of  the  Socony  Mobil  Building. 

The  refrigeration  plant  design  using  two  independent 
central  systems  is  a  typical  example.  It  has  been  asked 
by  a  single  refrigeration  plant  was  not  installed  in  the 
sub-basernent.  or  if  two  systems  were  installed,  why  not 
interconnect  the  chilled  water  lines.  Here  are  some  of  the 
factors  in  making  the  decision: 
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1.  If  all  refrigeralion  e(|uipineiit  were  installed  in  the 
suli-haseinent,  additional  excessive  costs  of  excavation 
of  solid  rock  and  additional  foundation  walls  would 
he  required.  In  addition,  an  insulated  chilled  water 
supply  atid  return  system  would  he  required  to  the 
|u*nth(»use  and  c(»ndenser  water  lines  would  be  in¬ 
creased  hy  one-thir<l. 

2.  If  two  centrifugal  refrigeration  systems  were  installed, 
one  in  the  suh-hasement  and  the  other  in  the  penthouse, 
and  interconnected  through  the  chilled  water  line,  the 
heavier  weight  of  the  penthouse  centrifugals  and  their 
foundatiotis  would  ha\e  added  substantial  sums  to  the 
cost  <tf  structural  steel  columns.  I'he  inter-connected 
chilled  water  lines  will  add  additional  excess  costs. 
In  cases  I  and  2  there  was  a  reduction  in  excess  costs 
hy  elimitiating  steam  condensers  that  would  he  reejuired 
for  all-turhine  drive.  The  selected  plant  utilizes  the 
absorption  refrigeration  machines  for  part  of  the  duty 
of  condensing  steam. 

In  closing,  it  is  appropriate  to  acknowledge  the  excel¬ 
lent  work  performed  hy  the  cotisulting  mechanical  en¬ 
gineers,  Jams,  Haum  &  Holies.  Further  acknowledgment 
is  due  to  the  fine  work  of  the  firm  of  Fdward  E.  Ashley, 
consulting  electrical  engineers,  and  the  architects,  Harri¬ 
son  &  Ahramovitz,  John  B.  I’eterkin,  Associates.  The 
mechanical  contractor  responsible  for  carrying  out  the 
installation  is  Kerhy  Saunders,  Inc.,  working  under  the 
general  contractor.  Turner  Construction  Company. 

INTERESTING  FEATURES  OF  AIR  CONDITIONING  AND 
REFRIGERATION  INSTALLATION 


Exterior  Zone  Dehumidified  Air  Systems 

Total  number  of  supply  fans  4 

Total  cfm  of  supply  fans  218,000 

Total  number  of  return  and  exhaust  fans  6 

Fan  horsepower  (supply)  425 


Interior  Zone  Dehumidified  Air  Systems 

Total  number  of  supply  fans  4 

Total  cfm  of  supply  fans  410,000 

Total  horsepower  of  return  and  exhaust  fans  225 

Total  fan  horsepower  (supply)  700 

Ventilotion  Air  Systems 

Total  number  of  supply  fans  3 

Total  cfm  of  supply  fans  61,400 

Total  number  of  exhaust  fans  17 

Total  cfm  of  exhaust  fans  300,000 

Dehumidifiers 

Total  number  19 

Total  cfm  892,500 

Miscellaneous  Air  Conditioning  Equipment 

Total  number  exterior  induction  units  under  windows  3275 
Total  number  sound  attenuation  boxes  above  ceiling  1520 
Total  number  ceiling  diffusers  5400 

Basement  Refrigeration  Plant 

Refrigeration  Compressors 

1  with  1390  hp  condensing  turbine  1180  tons 

1  with  680  hp  condensing  turbine  580  tons 

I  with  1080  hp  bleeder  turbine  985  tons 

Chilled  Water  System 


3  pumps — 7250  gpm  total — 310  hp  total 
Condensing  Water  Systems 

3  pumps — 8290  gpm  total — 500  hp  total 
Secondary  Water  System 

4  pumps — 3800  gpm  total — 140  hp  total 

Penthouse  Refrigeration  Plant 

Refrigeration  Compressors 

3  absorption — 1299  tons  total 

1  reciprocating — 100  tons  total 
Chilled  Water  System 

4  pumps — 3685  gpm  total — 97.5  hp  total 
Condensing  Water  System 

4  pumps — 5490  gpm  total — 310  hp  total 
Secondary  Water  System 

2  pumps — 800  gpm  total — 30  hp  total 


Cooling  Tower 

Number  of  cells  6 

Total  gpm  13,650 

Fan  horsepower — 6  units  at  50  hp  each  300 

Total  cfm  1,620,000 


Designing  High  Velocity  Air  Conditioning  Systems 


G.  C.  Savage,  engineer  in  charge  of  air  conditioning 
for  Bevinglon,  Taggert  &  Fowler,  Consulting  Engineers 
Ind.,  explained  to  the  lllinoi.s  Chapter,  .\SH.\E,  Indian¬ 
apolis,  whv  the  high  velocity  type  of  duct  distribution  was 
selected  for  several  installations,  the  problems  encountered 
during  installation,  and  the  re.«ults  obtained  from  those 
now  operating. 

He  stated  that  several  things  had  been  learned  about 
the  design  and  installation  of  these  systems  as  the  number 
put  into  operation  increased.  Some  of  these  findings  based 
upon  his  experiences  follow: 

1.  There  is  no  substitute  for  welded  ductwork. 

2.  Some  acoustic  treatment  is  usually  necessary  in  the 
return  ducts  if  the  ducts  are  short  and  if  the  acoustic 
material  can  be  applied  close  to  the  fan. 

3.  Consider  the  heat  generated  hy  the  fans  in  the  cal¬ 
culation  of  the  heat  gains. 

4.  Diffusers  and  supply  outlets  are  selected  in  the  same 
manner  as  for  low  pressure  systems.  However,  it  is  de¬ 
sirable  to  use  a  smudge  cone  or  ring  on  each  one. 

.5.  The  damper  or  dampers  must  have  essentially  straight 
line  characteristics  and  must  shut  off  without  whistling. 

6.  Sizing  the  ducts  has  been  found  to  be  best  worked 


out  for  a  maximum  velocity  of  4000  fpm  and  a  maximum 
pressure  drop  of  1  in.  WG  per  100  ft  of  duct. 

7.  The  supply  fans  usually  turn  out  to  he  Class  2,  with 
backward  inclined  blades.  This  type  of  fan  has  proven 
to  be  capable  of  delivering  the  required  amount  of  air 
against  the  calculated  resistance  with  the  least  power  re- 
•piired. 

8.  Cooling  coils  are  generally  sized  for  face  velocities 
from  400  to  4.30  fpm  and  the  heating  coils  for  velocities 
from  800  to  900  fpm.  This  is  especially  applicable  to  hot 
and  cold  deck  sy.stems  and  to  dual  duct  systems. 

9.  Filters  are  selected  in  the  conventional  manner,  hut 
the  best  tyj)e  of  filters  are  always  specified. 

10.  Return  air  fans  are  used  wherever  it  is  practical.  By 
maintaining  more  nearly  equal  pressure  drops  across  the 
outdoor  air  and  return  air  dampers,  the  desired  percentage 
of  outdoor  air  can  be  more  nearly  achieved. 

11.  On  dual  duct  systems,  dampers  are  usually  installed 
in  the  hot  and  cold  duct  connections  to  the  plenum.  These 
dampers  are  controlled  by  pressure  regulators  installed 
at  a  distance  from  the  fan  on  each  duct.  Their  purpose 
is  to  limit  the  pressure  in  one  duct  when  most  of  the 
air  flow  is  through  the  other. 
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Characteristics  of  Polyvinyl 
Chloride  Pipe 

WILLIAM  P.  CHAPMAN 

National  Tube  Division,  United  States  Steel  Corporation 


POIAVIWL  chloride  pipe — or  as  it  is  often  called, 
PV'C  pipe — is  a  relative  newcomer  to  the  piping 
field.  It  is  not  a  substitute  material,  either  for  metal  or 
other  plastics.  It  has  its  own  place  in  the  list  of  piping 
materials,  although  its  potential  has  yet  to  be  thoroughly 
evaluated. 

PVC  has  certain  characteristics  that  are  attractive  to  a 
piping  designer.  In  general,  it  is  light  in  weight,  highly 
resistant  to  most  chemical  attack,  a  good  insulator  (both 
thermal  and  electrical),  rigid,  yet  has  fairly  good  impact 
resistance,  possesses  excellent  non-aging  qualities  and 
higher  tensile  strength  than  the  flexible  plastics.  (The 
jdiysical  pro|)erties  are  listed  in  Table  1.) 

There  are  two  types  of  material  listed  in  Table  1 — 
normal  impact  and  high  impact.  Normal  impact  has 
greater  strength  and  chemical  resistance,  but  lesser  im¬ 
pact  resistance.  High  impact  is  suited  for  installations 
requiring  excellent  chemical  resistance  and  a  high  degree 
of  toughness  even  at  low  temperatures. 

These  properties  are  best  suited  to  handling  corrosive 
materials  at  moderate  pressures  and  temperatures.  Typi¬ 
cal  app'ications  in  the  air  conditioning,  heating  and  ven¬ 
tilating  industry  are  brine  piping,  cooling  water  lines, 
and  exhaust  ducts  for  corrosive  fumes. 

Brine  piping  for  process  lines  as  well  as  refrigeration 
have  long  been  a  source  of  maintenance  problems,  mainly 
because  of  corrosion  failures.  Neither  calcium  nor  sodium 
chlorides  are  detrimental  to  polyvinyl  chloride.  In  fact, 
PVC  has  a  better  life  than  most  stainless  steels  in  brine 
solutions.  This  characteristic  makes  PVC  especially  suited 
for  handling  sea  water. 

Certain  fumes  are  not  only  toxic  but  extremely  corro¬ 
sive  to  the  usual  piping  materials.  Take,  for  example,  fluo¬ 
rine  gas.  Stainless  steels  are  not  recommended  for  this  ser¬ 


TABLE  1— PHYSICAL  PROPERTIES  OF  PVC 


Physical  Property  |  Normal  Impact  |  High  Impoct 


Specfic  weight,  lb  per  cu  ft 

86.0 

84.2 

Tensile  strength,  psi  at  — 40  F 

12200 

32  F 

8900 

7800 

78  F 

6400 

6000 

140  F 

4100 

3600 

Compressive  strength,  psi  at  78  F 

9600 

8500 

Impact,  Izod,  ft-lb  per  in.  notch 

—40  F 

0.29 

32  F 

0.44 

78  F 

0.88 

10.6 

140  F 

4.09 

Dielectric  strength  volts  per  mil 

1413 

1100 

Coefficient  of  thermal  conductivity. 

(Btu)  (ft)  (per  hr)  (sq  ft)  (deg  F) 

0.105 

0.135 

Specific  heat  Btu  per  (lb)  (deg  F) 

0.25 

0.25 

Coefficient  of  linear  expansion 

per  deg  F  x  1 0  •* 

9.36 

18.0 

.MI  properties  based  on  apiiro|)riate  ASTM  I)  series  tests. 


vice,  hut,  as  shown  in  Table  2,  either  normal  or  high 
impact  type  PVC  has  excellent  resistance  to  ettrrosion 
from  fluorine  even  at  IdO  deg  Other  toxic,  corrosive 
fumes  are  listed  in  Table  2  as  well  as  some  common  litj- 
uids  that  present  corrosion  problems.  There  are  many 
other  chemicals  that  can  l>e  handled  readily  by  PVC.  but 
those  listed  in  Table  2  are  those  most  likely  to  be  handleil 
bv  an  industrial  exhaust  system  and  are  not  detrimental 
to  PVC. 

There  are  limitations  to  every  piping  material;  and 
for  polyvinyl  chloride,  the  chief  limitations  are  tenqx'ra- 
ture  and  strength. 

Temperature  limitations  are  important  for  two  reasons. 
First,  the  tensile  strength  is  reduced  with  increased  tem¬ 
perature,  and  second,  impact  resistance  is  reduced  with 
reduced  temj)erature  (see  Table  1).  The  first  effect  is 
quantitatively  demonstrated  in  Tables  3  and  1.  Table  3 
lists  the  maximum  <»perating  pressures  at  75  deg.  For 
example,  1  inch  normal  impact  pipe  has  an  operating 
pressure  of  310  psi  for  standard  weight,  plain  end.  At 
130  deg,  we  see  from  Table  4  that  the  o{)erating  pressure 
would  be  just  0.66  of  that,  or  205  psi.  These  pressures 
are  approximately  20%  of  bursting  pressure;  that  is. 
there  is  a  safety  factor  of  about  5  built  into  the  working 
pressures  given  in  Table  4. 

The  designer  should  bear  in  mind  that  there  is  a  maxi¬ 
mum  and  a  minimum  recommended  temperature  for  PVC 
pipe.  The  maximum  temperature  has  been  selected  with 
regard  to  the  creep  properties  (a  time-tem|)erature  prop¬ 
erty  which  occurs  at  stresses  below  the  yield  strength  of 
the  material).  For  normal  impact  PVC.  the  maximum 
temperature  is  usually  taken  as  150  deg;  for  high  impact 
it  is  130  deg. 

The  minimum  tem|)erature  is  generally  set  with  regard 


Fig.  1.  PVC  is  lightweight,  easy  to  handle.  Four  lengths  of  2- 
inch  high  impact  total  about  50  lb.  Stondord  lengths  ore  10 
and  20  feet. 
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TABLE  2— CHEMICAL  RESISTANCE  OF  PVC 


Fig.  2.  PVC  can  be  joined  with  solvent  cement,  hot-air  we'ding, 
or  threaded  fittings.  A  full  range  of  fittings,  including  nipples, 
flanges,  tees,  couplings,  and  elbows,  is  availoble. 


Sodium  Chloride  E  E  E  E  J^ame  material  as  the  pipe  is  used.  Only  well  trained 

Sulfur  Dioxide  E  E  E  E  personnel  should  attempt  thermal  welding. 

Turpentine  E  E  F  NG  easier  way  to  weld  is  to  use  solvent  welding.  This 

Water — Acid  Mine  Water  E  E  E  E  ,  .  .  i-  i  i  .n  i  i  i 

Wafer _ Distilled  E  E  E  E  technique  reijuires  very  little  skill  and  only  moderate  pre- 

Water — Fresh  E  E  E  E  caution.  The  pipe  ends  and  fittings  should  be  clean 

Water  Sea  E  I  E  E  (wiped  lightly  with  carbon  tetrachloride)  and  cut  ends 

— ^ -  -  — - - -  should  be  smooth.  Emery  cloth  is  fine  for  smoothing 

NG — Not  Good  E — Excellent  I_J  ti..  I'J  •  c 

F— Fair  U— Information  not  available  rough  edges.  A  Solvent  cement  IS  applied — consisting  of 

G--Good  .  PVC  itself  with  a  suitable  solvent — to  both  pipe  and  fit- 

the  maximum  operating  temperature,  based  on  the  physical  properties,  ting,  the  pieces  inserted  aS  qUlckly  HS  possible,  turned  tO 

expel  air  and  to  furnish  intimate  contact,  and  a  joint  has 

been  made  that  will  be  as  strong  as  the  pipe  itself.  About 

to  impact  resistance.  At  room  temperature,  normal  impact  10%  strength>is  obtained  in  four  hours,  but  48  hours 

PVC  has  about  half  the  impact  resistance  of  gray  cast 

iron.  High  impact  PVC,  however,  has  substantial  impact 

resistance-an  kod  of  10  ft  lb  per  in.  notch.  In  fact,  TABLE  3-MAXIMUM  OPERATING  PRESSURE  AT  75  F 

high  impact  PVC  at  0  deg  has  about  the  same  notch  resis-  ^  Extra  Heavy 

.  1  •  .  .  *  .  Std.  Wt.,  P.E.*  (Schedule  80) 

tance  as  normal  impact  at  room  temperature.  (Schedule 

Since  PVC  has  such  excellent  chemical  resistance  to  Ss  40,  P.E.)  I  Plain  1  Threaded, 

brines,  high  impact  PVC  is  ideally  suited  for  brine  pip-  P^'  psi 

ing.  It  is  sufficiently  tough  to  take  the  abuse  of  industrial  - - - - - 

piping,  yet  it  is  highly  resistant  to  chemical  attack.  From  High'°mpact'^^  335  470  270 

a  cost  standpoint,  it  is  about  twice  as  expensive  as  steel,  3^  335  285 

but  this  may  be  offset  by  reduced  maintenance  costs.  High  Impact  275  385  230 

Other  advantages  that  help  to  offset  the  added  initial  1  Normal  Impact  310  435  255 

cost,  as  compared  to  steel,  are  (1)  lightweight  (about  Impact  255  355  205 

•  .u  .u  •  f  *  n  ro/  f  f  i  •  1  Vi  Normal  Impact  255  360  220 

one-sixth  the  weight  of  steel),  (2)  ease  of  fabrication,  Impact  210  295  180 

and  (.3)  lower  hydraulic  friction  (see  Table  5).  PVC  ,  Normal  Impact  230  325  205 

pipe  may  be  fabricated  with  welded  or  threaded  joints.  High  Impact  190  265  170 

It  may  be  cut  easily  with  a  fine  tooth  hacksaw  or  rotary  2  Normal  Impact  195  280  190 

pipe  cutter.  Schedule  40  pipe  is  not  recommended  for  Impact  160  230  155 

L*  j-  L  .  L  .u  j  j  •!  ‘.i.  3  Normal  Impact  185  260  170 

threading,  but  extra  strong  can  be  threaded  easily  with  l_ljg^,  impact  150  215  140 

standard  hand  pipe  stocks.  Threaded  joints  are  made  up  4  Normal  Impact  155  225  160 

with  much  less  torque  than  required  for  steel  pipe.  High  Impact  130  185  130 

Welded  joints  may  be  made  up  with  thermal  or  solvent  6  Normal  Impact  125  195  150 

welds.  Thermal  welding  is  done  with  a  hot  air  gun  (about  _  _ _ _ _ ^ 

425  deg  is  welding  temperature).  Welding  rod  of  the  •Threaded  joints  are  not  recommended  for  Schedule  40  pipe. 
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TABLE  3— MAXIMUM  OPERATING  PRESSURE  AT  75  F 

Size, 

Inches 

Type 

Std.  Wt.,  P.E.* 
(Schedule 

40,  P.E.) 
psi 

Extra  Heavy 
(Schedule  80) 

Plain  Tu  j  j 

End,  Threaded, 

1  psi 

’/2 

Normal  Impact 

410 

575 

330 

High  Impact 

335 

470 

270 

34 

Normal  Impact 

335 

470 

285 

High  Impact 

275 

385 

230 

1 

Normal  Impact 

310 

435 

255 

High  Impact 

255 

355 

205 

1  Vi 

Normal  Impact 

255 

360 

220 

High  Impact 

210 

295 

180 

11/2 

Normal  Impact 

230 

325 

205 

High  Impact 

190 

265 

170 

2 

Normal  Impact 

195 

280 

190 

High  Impact 

160 

230 

155 

3 

Normal  Impact 

185 

260 

170 

High  Impact 

150 

215 

140 

4 

Normal  Impact 

155 

225 

160 

High  Impact 

130 

185 

130 

6 

Normal  Impact 

125 

195 

150 

High  Impact 

105 

160 

125 

•Threaded  joints  are  noi 

t  recommended  for 

Schedule  40  pipe. 

Normal 

Impact 

1  High  Impact 

72  F  1 

140  F 

72  F  1 

140  F* 

Acetic  Acid — 20%) 

E 

E 

E 

F 

Acetic  Acid — 80%) 

E 

G 

G 

NG 

Ammonia  Gas 

E 

E 

E 

E 

Butadiene 

E 

E 

F 

NG 

Butanol — Primary 

E 

E 

NG 

NG 

Butanol — Secondary 

E 

F 

NG 

NG 

Butyl  Acetate 

G 

NG 

NG 

NG 

Butyl  Alcohol 

E 

NG 

G 

NG 

Colcium  Chloride 

E 

E 

E 

E 

Corbon  Dioxide 

E 

E 

E 

E 

Carbon  Monoxide 

E 

E 

E 

E 

Carbon  Tetrachloride 

G 

NG 

NG 

NG 

Cellosolve 

G 

F 

F 

NG 

Chlorine — Dry 

E 

E 

E 

E 

Chlorine — Wet 

E 

G 

G 

F 

Chlorine — Woter 

E 

E 

E 

E 

Ethyl  Alcohol 

E 

E 

E 

E 

Ethylene  Glycol 

E 

E 

E 

E 

Fluorine — Gas — Wet 

E 

E 

E 

E 

Formaldehyde 

E 

E 

E 

F 

Gas — Coke  Oven 

E 

U 

G 

U 

Gas — Manufactured 

E 

U 

G 

U 

Gasoline — Sour 

E 

E 

E 

E 

Gasoline — Refined 

E 

NG 

Heptane 

E 

E 

U 

U 

Hexane 

E 

NG 

Hydrogen  Cyanide 

E 

E 

E 

E 

Hydrogen  Sulfide 

E 

E 

E 

E 

Methyl  Alcohol 

E 

E 

E 

E 

Nophtho 

E 

E 

E 

NG 

Phenol 

E 

NG 

E 

NG 

Phosgene — Gas 

E 

U 

U 

U 

Sodium  Chloride 

E 

E 

E 

E 

Sulfur  Dioxide 

E 

E 

E 

E 

Turpentine 

E 

E 

F 

NG 

Water — Acid  Mine  Water 

E 

E 

E 

E 

Water — Distilled 

E 

E 

E 

E 

Water — Fresh 

E 

E 

E 

E 

Water — Salt 

E 

E 

E 

E 

Water — Sea 

E 

E 

E 

E 

NG — Not  Good 

F — Fair 

E — Excellent 

U — Information 

not  available 

G — Good 

•Although  High-Impact  PVC 

is  resistant 

to  many 

■  chemicals 

at  140  F. 

the  maximum  operating  temperature,  based  on  th( 

:  physical 

properties. 

is  130  F. 

TABLE  4- 

-TEMPERATURE— PRESSURE 

RELATIONSHIP 

Temperature 

I  Temperature 

Factor,  F 

F 

1  Normal  Impact  ] 

High  Impact 

10 

1.43 

1.43 

30 

1.29 

1.29 

50 

1.16 

1.17 

60 

1.09 

1.1  1 

70 

1.03 

1.04 

80 

.97 

.96 

90 

.90 

.90 

100 

.84 

.83 

1  10 

.78 

.69 

115 

.75 

.55 

120 

.73 

.45 

125 

.69 

.35 

130 

.66 

.27 

140 

.59 

Not  Recommended 

1  50 

.53 

Not  Recommended 

For  use  in  equation 
l'„  =  Fp 

where  p,  =  Maximum  operating  pressure  at  opeiatiiiR  tem¬ 
perature,  psi 

F  =  Temperature  factor 

p  =  Maximum  oi)erating  pressure  at  75  F',  psi  (see 
Tah!e  3) 


should  be  allowed  for  full  strength.  A  full  complement 
of  fittings  is  available — even  flanges  and  valves — in  both 
socket  type  and  threaded. 

\^hen  designing  the  hangers  and  supports,  it  is  reason¬ 
ably  accurate  to  use  the  following  equations: 

(1)  When  fluid  temperature  is  below  100  deg 
L  “(240  -  T)  t 

(2)  When  fluid  temperature  is  above  1(K)  deg 

L  =  \^  (340  -2T)  t 

here  L  =  Support  spacing,  ft. 

T  =  Fluid  temperature,  F 
t  =  Nominal  wall  thickness,  in. 

These  equations  allow  for  a  fluid  of  1.3.5  specific  grav¬ 
ity  but  no  concentrated  loads.  If  insulation  is  to  he  added. 


TABLE  5 — HEAD  LOSS  OF  SCHEDULE  40  PVC  PIPE 

(Water  at  60  F) 


Size*, 

Inches 

Heod  Loss,  Feet  of  Water  per  Hundred  Feet 
at  (iorresponding  Rate  of  Flow 

GPM 

1  1 

P/2  1 

2  1 

3 

4 

5 

6 

7 

8  1 

9 

Vz 

1.2 

2.3 

3.8 

7.8 

13.1 

20.0 

27.5 

37.5 

46.5 

59.5 

GPM 

1 

2 

3 

4 

6 

■“8 

10 

12 

14| 

16 

n 

0.3 

0.8 

1.8 

3.3 

6.9 

1  1.6 

17.6 

24.3 

33.0 

42.3 

GPM 

4  1 

6  1 

8  1 

10 

12 

“4 

16 

18 

22  1 

26 

1 

0.5 

2.0 

3.5 

5.2 

7.5 

10.0 

13.0 

16.0 

23.2 

32.1 

GPM 

6 

14 

18 

22 

26 

30 

34 

38  1 

42 

]V4 

0.5 

1.5 

2.7 

4.5 

6.2 

8.3 

10.8 

13.8 

17.0 

20.2 

GPM 

10 

15 

20 

25 

30 

35 

40 

45 

50  1 

60 

1  Mz 

0.8 

1.5 

2.5 

3.8 

5.4 

7.0 

9.0 

1  1.2 

13.5 

18.8 

GPM 

“To“ 

20 

30 

40 

|T0 

l~6d” 

~7d” 

”~80 

“Tdl 

100“ 

2 

0.3 

0.9 

1.7 

2.6 

4.0 

5.7 

7.3 

9.6 

12.0 

14.5 

GPM 

20 

40 

~60” 

“To” 

1  oT 

i  1  20 

140 

l“6d 

180  1 

””200 

3 

0.20 

.35 

.80 

1.4 

2.1 

2.9 

3.9 

5.1 

6.5 

7.5 

GPM 

50 

75 

lod 

125 

Tso 

“200' 

r250' 

i  30”0 

1350 

400 

4 

0.2 

0.3 

0.6 

0.9 

1.2 

2.1 

3.1 

4.3 

5.7 

7.3 

GPM 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

6 

.024 

.08 

.59 

.98 

1.5 

2.1 

2.7 

3.4 

4.3 

5.0 

'Sizes 

of  I’V'C  pipe  conform  to  st.imiard  pijie  sizes  for 

steel  jiiiie. 

support  spacing  should  he  reduced  30%.  I  These  e<|ua- 
tions  are  used  with  permission  <»f  Tube  Turns,  Inc.) 

Supports  should  not  clanq)  pi|)e  tightly.  Free  axial 
movement  is  required  because  of  the  relati\ely  high  co- 
eflicient  of  ex})ansion. 

Polvvinvl  chloride  pi|)e  is  relatively  new  in  the  pipe 
industrv.  It  is  not  a  substitute,  but  a  new  material  that 
has  a  definite  place.  It  should  be  considered  by  the  de¬ 
signer  whenever  corrosive  materials  are  to  be  handled  at 
moderate  temjferatures  and  pre.ssures.  Typical  applica¬ 
tions  are  brine  piping,  cold  water  lines,  and  exhaust  vents. 


Indirect  Water  Heaters  for  Home  Use 


The  common  practice  in  steam  (»r  hot  water  heated 
homes  is  to  provide  hot  water  for  washing  and  bathing 
by  means  of  an  indirect  water  heater  attached  to  the  house 
heating  boiler. 

Results  of  a  study  on  indirect  water  heaters  was  pre¬ 
sented  at  the  19.56  semi-annual  meeting  of  the  American 
Society  of  Heating  and  Air-conditioning  Engineers. 

1  he  paper.  Comparative  Performance  of  Indirect  \\  ater 
Heaters,  was  prepared  bv  L.  L.  Hill,  development  engi¬ 
neer,  Minneapolis-Honey  well  Regulator  Co.,  and  Warren 
.S.  Harris,  research  profes.sor  of  mechanical  engineering. 
I  niversitv  of  Illinois.  It  gave  their  findings  after  ex|H*ri- 
ments  conducted  at  the  I  niversity.  The  paper  contains  a 
report  on  the  availabilitv  of  hot  water  and  graphs  for 
figuring  the  summer  and  winter  operating  costs  for  ex¬ 
ternal  tankless  type  heaters  and  for  internal  and  external 
storage  tyjM*  heaters. 

The  water  recjuirement  for  an  automatic  washing  ma¬ 
chine  places  one  of  the  heaviest  demands  on  a  hot  water 
heater.  The  authors  covered  both  storage  and  tankless 
tyj)e  heaters  in  tests  simulating  washing  machine  demands 


for  hot  water,  both  as  to  (juantity  and  fre(|uency  of  draw¬ 
off.  based  on  hot  water  recpiirements  obtained  from  sev- 
«‘ral  washing  machine  manufacturers. 

A  sujiimarv  of  the  effects  of  control  setting,  tank  size, 
and  the  inlet  water  temperature  on  the  maximum  number 
of  htads  of  clothes  which  could  be  washed  in  succession 
is  shown  in  graph  and  chart  form. 

There  was  no  limit  on  the  numl>er  of  wash  cycles  which 
could  be  completed  when  using  the  tankless  heater  as 
long  as  the  low  limit  contr<»l  setting  was  above  about 
1.50  deg  1'.  However,  the  variation  in  water  temperature 
during  any  draw  off  was  apprecialde. 

There  was  a  limit  on  the  number  of  wa.di  cycles  which 
could  be  completed  when  using  the  storage  tjpe  heater. 
A  .30  gal  tank  with  a  low  limit  control  of  125  deg  and  a 
c<)ld  water  temperature  of  OO  deg  provided  for  only  3 
co?isecutive  washes;  a  cold  water  temperature  of  (>0  deg 
reduced  this  to  2  washes.  A  (»6  gal  lank  with  a  low  limit 
control  of  10.5  deg  and  cold  water  temperature  of  <!0  deg 
made  as  many  as  7  consecutive  washes  pos,sible;  a  cold 
water  teinjx'rature  of  60  deg  reduced  this  to  5  washes. 


60 


JULY,  1956,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


Reducing  Heat  Gain 
Through  the  Roof 

ANTHONY  W.  CARROLL 

Supervisor,  Application  Engineering  Department,  Carrier  Corp.,  Syracuse,  N.  Y. 

It  is  essential  in  residential  air  conditioning  that  all  heat 
gains  be  held  at  a  minimum  so  that  both  the  first  cost  of 
the  system  and  the  operating  costs  be  as  low  as  possible. 

Since  the  roof  represents  as  much  as  35%  of  the  total 
heat  gain  in  a  house,  the  roof  requires  special  attention. 

The  author  describes  the  various  methods  of  obtaining  the 
m.inimum  heat  gain  from  solar  radiation  through  the  roof. 


ASPM"F]-SHII’  traveling  outside  of  the  earths’  at* 
inoHphere  would  receive  solar  radiation  from  the 
sun  on  eai'h  srjuare  foot  of  its  surface  perpendicular  to  the 
sun  ray's,  of  approximately  420  Htu  per  hour.  The  solar 
radiation  on  the  same  space-ship  after  landing,  say,  in 
Lincoln,  Neh.,  would  he  considerably  les.s.  The  atmosphere 
about  the  earth  consists  of  air,  moisture,  smoke,  dust, 
ozone  and  carbon  dioxide  which  scatter  the  solar  radiation 
and  absorb  some  of  it.  Ouantitatively  speaking,  on  a  clear 
sunny  July  day  around  noon,  the  direct  solar  radiation  in 
Lincoln  would  be  289  Htu  per  hr  on  each  square  foot 
|)erpendicular  to  the  sun’s  rays  plus  about  35  Btu  per  hr 
on  each  square  foot  of  horizontal  surface  from  the  at¬ 
mosphere  itself  as  a  result  of  the  scattered  radiation  which 
is  normally  termed  as  sky  or  diffuse  solar  radiation.  If 
our  space  ship  could  land  at  LaGuardia  Airport  in  New 
York  City,  it  would  receive  still  less  direct  radiation  from 
the  sun  because  the  sun  rays  have  to  j)enetrate  through 
the  thick  haze  which  usually  hangs  over  large  industrial 
areas.  Direct  solar  radiation  in  New'  York  amounts  to  only 
188  Htu  per  hr  on  each  square  foot  at  right  angles  to  the 
sun  rays.  T  he  sky  radiation,  however,  will  increase  to  69 


Htu  per  hr  per  square  foot  of  horizontal  surface  because 
of  the  diffusing  effect  of  the  hazy  atmosphere. 

The  magnitude  of  the  amount  of  heat  due  to  solar  and 
skv  radiation  cannot  be  sensed  directly  since,  in  order  to 
convert  all  this  radiation  into  heat,  the  receiving  surface 
must  absorb  it  all.  Then  the  absorbed  heat  would  be  trans¬ 
mitted  to  the  surroundings  by  conduction,  convection  and 
re-radiation.  If  such  transmitting  medium  would  exist,  the 
maximum  amount  of  heat  that  could  be  realized  through 
a  horizontal  surface  and  clear  atmosphere  would  be  324 
Htu  per  hr  per  sq  ft. 

In  order  to  appreciate  the  magnitude  of  this  figure,  one 
should  visualize  living  under  such  a  hypothetical  surface. 
Each  square  foot  of  this  surface  would  transmit  heat  that 
is  nearly  equivalent  to  the  heat  liberated  by  the  burning 
of  one  100-watt  lamp.  This  is  intense  heat  and  no  one  could 
exist  under  such  a  condition.  Fortunately,  conditions  like 
this  cannot  occur  in  nature.  No  perfect  absorbent  for  solar 
radiation  exists  and  heat  cannot  flow  freely  from  one 
medium  to  the  other  because  of  the  many  thermal  resist¬ 
ances  in  its  path. 

Consider  a  concrete  flat  roof  on  which  the  sun  rays 


Fig.  1.  (Left)  If  the  roof  ridge  runs  Eost  and  West,  the  North  portion  of  the  roof  will  receive  little  solar  radiation,  due  to  the  ongie 
of  the  sun's  roys.  Fig.  2.  (Right)  Comparison  of  roofs  of  dork  and  light  color,  showing  difference  in  reflected  heat. 
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are  beating  down  during  the  noon  hour.  If  this  heat  could 
be  concentrated  at  one  point,  it  would  ignite  wood,  paper, 
or  ain  thing  combustible.  The  heat  absorbed  travels 
through  the  roof  material  bv  c(»nduction  and  enters  the 
room  Indowfiy  re-radiation  and  (  (tnvection. 

Solar  radiation  is  not  the  only  energy  sourte  for  heat 
generation  and  transmission  through  the  ro»»f  structure. 
The  temperature  head  existing  between  outside  and  in¬ 
doors  also  causes  heat  to  penetrate  to  the  lower  temperature 
levels  existing  indoors.  The  greater  this  temperature  dif¬ 
ferential.  the  more  heat  moves  through  the  roof.  Obvious- 
K.  the  rate  of  heat  transfer  will  be  highest  to  air  con¬ 
ditioned  (cool)  spaces.  This  component  of  the  heat  energy 
transmitted  through  the  roof  Ls  independent  of  the  solar 
radiation  and  is  purely  a  function  of  the  temperature  dif¬ 
ference  between  the  ouler  and  the  inner  side  of  the  roof. 
As  long  as  such  a  state  of  conditions  exists,  heat  will  flow 
instantaneously  through  the  roof  structure  regardless  of 
the  composition  of  the  roof.  It  is  understood,  of  course, 
that  the  quantity  of  heat  passing  through  the  roof  wid 
vary  according  to  the  combined  thermal  resistance  of  the 
various  materials  of  the  roof.  The  mass  of  the  roof  has 
little  effect  on  this  component  of  the  outside  heat  energy. 

Time  Lag 

Solar  effects  are  greatly  retarded  by  the  thermal  ca¬ 
pacity  of  the  roof  structure.  The  heat  resulting  from  the 
sun  rays  striking  the  outside  surface  of  the  roof  will  not 
be  evidenced  indoors  immediately.  The  thermal  inertia  of 
the  mass  allows  only  a  slow  movement  of  this  heat  from 
solar  energy  sources.  There  may  be  a  time  lag  of  as  much 
as  three  hours  in  the  case  of  a  heavy  mass  roof  before  the 
sun’s  heat  is  sensed  indoors.  This  is  a  fortunate  occurrence 
because  the  peak  sun  effects  seldom  coincide  with  the  maxi¬ 
mum  outside  temperature  and  thus  the  heat  gain  loads 
do  not  pyramid.  Solar  radiation  in  the  late  afternoon 
hours  may  not  be  evident  indoors  since  with  falling  out¬ 
side  temperatures,  the  tendency  for  the  heat  is  to  flow  out¬ 
ward  rather  than  toward  the  interior. 

The  evaluation  of  the  combined  heat  gain  through  a 
roof  due  to  solar  radiation  and  temperature  differential 
has  been  a  subject  of  extensive  study.  The  combined  effects 
are  now  offered  in  terms  of  equivalent  temperature  dif¬ 
ferentials  and  these  have  been  adopted  by  most  air  con¬ 
ditioning  engineers. 

The  effect  of  heat  flowing  through  the  roof  from  outside 
to  inside  has  been  a  problem  of  comfort.  Since  the  advent 
of  air  conditioning,  the  combat  against  roof  heat  gain  has 
been  greatly  intensified.  Reduction  of  this  component  of 
the  total  refrigeration  load  is  reflected  not  only  in  the 
lower  initial  investment  but  also  in  the  cast  of  operation 
of  the  entire  cooling  system. 


Anthony  W.  Carroll  is  supervisor  of 
the  residential  and  self-contained  air 
conditioning  division,  opplicotion  en¬ 
gineering  deportment.  Carrier  Corp.  He 
joined  this  compony  in  1929,  after  re¬ 
ceiving  his  mechanical  engineering 
degree  from  Cooper  Union,  New  York 
City,  ond  working  for  two  years  with 
o  consulting  engineering  firm.  He  is 
co-author  of  Carrier's  method  for  ac¬ 
curately  estimating  the  cooling  load  of 
residences,  and  o  member  of  ASHAE. 

The  mojor  port  of  his  career  with  Car¬ 
rier  has  been  spent  in  application  en¬ 
gineering,  specializing  in  problems  of 
heat  transfer  os  applied  through  heat  exchange  surfaces. 


To  appreciate  the  magnitude  of  sunlit  roof  heat  gain, 
at  say  2  p.m.,  assume  a  10,01X)  sq  ft  lightly  built  concrete 
flat  roof  over  an  air  conditioned  space  where  an  80  deg  F, 
clr\  bulb  temperature  is  to  be  maintained  with  a  maximum 
temperature  of  95  deg  outside.  The  heat  transmission  co¬ 
efficient  through  the  roof  is  0.34  Btu  per  hr  (sq  ft)  (F) 
and  the  equivalent  temperature  differential  is  50  deg.  The 
heat  gain  through  the  roof  will,  therefore,  be  10,000  x  50 
X  0.34  =  170,000  Btu  per  hr.  Going  back  to  the  previous 
analogy,  this  heat  is  of  about  the  same  magnitude  as  the 
heat  energy  liberated  by  the  burning  of  5(X)  lamps  of  1(X) 
watt  each.  To  absorb  this  amount  of  heat  by  cooling,  14.2 
ton  of  refrigeration  would  be  required. 

Assuming  the  initial  investment  at  the  rate  of  $5(X)  per 
ton  of  refrigeration,  the  first  cost  of  the  cooling  installation 
for  the  removal  of  the  roof  heat  above  would  amount  to 
S7,1(X).  It  is  obvious  that  in  the  highly  competitive  field 
of  air  conditioning,  any  reasonable  investment  to  reduce 
the  heat  gain  through  the  roof  will  yield  substantial  sav¬ 
ings  in  initial  cost. 

Roughly  1  brake  horsepower  is  required  for  each  ton 
of  cooling.  If  we  assume  82%  motor  efficiency  and  a  2 
cent  rate  for  each  kilowatt  of  electrical  energy,  the  absorb- 
tion  of  the  roof  heat  would  cost  26  cents  maximum  for  the 
specified  hour.  Of  course,  this  figure  becomes  less  for  any 
other  hour  since  the  heat  gain  aUo  diminishes  with  the 
movement  of  the  sun.  This  cost  figure  may  not  appear 
significant  at  first,  but  integrated  over  a  whole  cooling 
season  it  becomes  of  material  importance. 

The  reduction  of  roof  heat  gain  becomes  a  prominent 
consideration  when  this  amount  of  heat  is  viewed  as  a 
substantial  fraction  of  the  total  heat  gain. 

In  the  air  conditioned  building  used  for  commercial 
purposes,  this  percentage  varies  according  to  application. 
In  a  single  story  office  building  with  roof  of  medium  con¬ 
struction,  3  rough  average  would  indicate  the  roof  heat 
gain  as  35%  of  the  total.  Considering  a  30-ton  project, 
the  heat  gain  through  the  roof  would  be  10.5  tons.  If  this 


Fig.  3.  (First  rigtit)  Use  of  roof  sprays  to 
reduce  heat  gain  through  the  roof. 


Fig.  4.  (For  right)  Roof  with  1  to  4  inch 
loyer  of  woter  to  reduce  heat  gain. 
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Fig.  5.  (Left)  Air  fiOw  under  a  f.at  roof  snould  be  parol. e.  ‘.o  tne  roof  beams.  Fig.  6.  (Right)  Natural  convection  aids  in  ventilating 

under  the  roof  when  the  roof  is  pitched. 


load  could  he  reduced  one-half  hy  some  means,  the  saving 
in  first  cost  would  he  over  $2000  on  the  S5(K)  per  ton  basis. 

In  residences,  a  less  protected  roof  will  have  a  heat  gain 
erpiivalent  to  20'  <  of  the  total  heat  gain  of  the  house.  Since 
in  this  tyj!e  of  huilding  a  few  dollars  difference  can  make 
or  break  a  sale  of  air  conditioning  equipment,  it  is  to  the 
advantage  of  the  air  conditioning  induslrv  that  roofs  be 
specially  constructed  for  air  conditioning. 

Construction,  Orientation  and  Color 

I  here  are  various  methods  of  retarding  the  heat  flow 
through  a  roof.  One  of  the  important  steps  is  to  prevent 
the  sun  rays  from  striking  the  outside  surface  of  the  roof 
at  full  intensity.  This  can  be  accomplished,  in  some  cases, 
by  proper  orientation.  A  building  with  gable  roof  with  the 
ridge  running  East  and  We.-t  will  receive  solar  radiation 
in  full  magnitude  only  on  one-half  of  the  roof.  The  slope 
of  one  side  of  the  roof  will  always  make  a  sharp  angle 
w  ith  the  sun  rays  especially  at  higher  latitude,  say  40°  N 
as  in  Fig.  1.  For  design  conditi<»ns.  reaching  a  peak  at  4 
p.m.,  the  equivalent  temperature  dillerential  for  the  North 
half  of  the  roof  may  be  taken  at  8  a.m.;  the  other  half, 
more  or  less  facing  the  sun,  should  be  figured  for  2  p.m. 

A  flat  roof  cannot  be  helped  by  orientation.  The  slope 
required  for  water  run-off  is  not  sufficient  to  have  any 
noticeable  affect  on  solar  radiation. 

Another  method  of  preventing  the  roof  surface  from  be¬ 
coming  hot  is  to  make  it  more  heat  reflective.  A  dark  roof 
will  reflect  only  5%  of  the  sun’s  heat,  and  the  balance 
will  be  re-radiated,  or  lost  by  convection  to  the  air.  A  roof 
painted  white  will  reflect  about  68%  as  shown  in  Fig.  2. 
This  is  true  only  for  a  smooth  surface  since  the  rate  of  re¬ 
flection  is  less  for  a  rough  surface.  The  reflectivity  of  white 
asbestos  shingles  is  5S%,  while  coarse  white  asphalt 
shingles  throw  back  still  less,  only  35%  of  the  solar  radia¬ 
tion.  Various  other  colors  serve  as  better  or  worse  re¬ 
flectors;  yellow  is  closest  to  white;  blue  is  nearer  black. 


Fig.  7.  For  maximum  ventilation  under  the  roof,  the  entire 
goble  should  be  louvered. 


Contrary  to  common  belief,  uiqtainted  aluminum 
shingles  are  poor  reflectors  of  the  short  wave  lengths  of 
the  sun  rays.  Actually  they  are  not  ii.uch  better  than  as¬ 
bestos  shingles  jtainted  green. 

'1  he  permanence  of  the  light  color  must  be  e.  tablished 
before  anv  reduction  in  beat  gain  can  be  considered.  In  an 
industrial  atmosphere  with  smoke,  no  credit  should  be 
given  to  the  light  color  of  the  roof.  In  rural  areas  where  the 
permanence  of  color  can  be  dej  ended  on,  the  equivalent 
temperature  differer.ee  through  the  roof  can  be  reduced  by 
about  35/b  in  heat  gain  calculations. 

This  will  also  applv  to  white  marble  ships  with  which 
flat  roofs  or  low-jiitched  roofs  are  .sometimes  covere;!. 
The  reflectivitv  of  the  chips  is  about  tlie  same  as  white 
painted  shingles,  and  the  smaller  the  cliij  s  the  higher  the 
reflectivity. 

Saving:  Through  V/elted  Roofs 

Another  way  to  lower  the  roof  surface  temperature  is 
to  keep  the  surface  wet.  Hv  maintaining  a  fine  film  of 
moisture  on  the  surface,  the  heat  needed  for  evaporation 
is  drawn  away  from  the  roof,  thereby  lowering  its  tem¬ 
perature.  The  condenser  water  discharge  usually  provides 
an  ample  quantity  of  water  through  roof  sprays  for  this 
purpose,  although  in  some  ca.=es  it  may  be  nece.ssary  to 
increase  the  total  water  quantity  to  provide  complete  wet¬ 
ting  of  the  roof.  A  good  average  is  100  to  1.50  sq  ft  of 


Fig.  8.  Attic  fans  do  an  effective  job  in  lowering  attic  tem¬ 
peratures.  Air  chonge  should  be  once  every  8  to  1 0  minutes. 
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Fig.  9.  Application  of  insulation  under  the  roof  or  under  the  attic. 


roof  surface  per  gallon  per  minute  of  water  How.  The 
spray  is  usually  coarse  to  minimize  windage  loss.  Water 
is  discharged  at  5  to  10  jjsi  as  higher  pressures  tend  to 
produce  excessive  atomization.  Well  distributed  and 
efficiently  working  roof  sprays,  Fig.  3,  will  reduce  the 
roof  heat  gain  about  70%.  Roof  sprays  are  best  suited 
for  flat  roofs  but  some  systems  have  been  designed  for 
peak  roofs  as  well. 

An  alternate  method  of  wetting  the  roof  is  applicable  to 
flat  roofs  only.  Here  a  layer  of  water  1  to  0  inches  in  depth 
is  allowed  to  stand  on  the  roof,  b  ig.  4.  The  water  absorbs 
a  large  part  of  the  radiant  energy,  retains  it  at  a  uniform 
temperature  throughout  the  water  depth  and  dissipate-* 
the  heat  back  to  the  air  through  the  latent  heat  of  evapora¬ 
tion.  The  heavy  layer  of  water  permits  less  heat  to  pass  to 
the  roof  because  of  its  thermal  capacity.  This  allows  the 
temperature  rise  in  the  water  at  a  slower  rate.  A  layer 
one  inch  deep,  having  a  lower  heat  capacity,  warms  up 
more  rapidly  and  gives  a  higher  maximum  rate  of  heat 
flow  earlier  in  the  day  than  in  the  case  for  a  6  in.  flooded 
roof.  The  reduction  in  heat  flow’  through  an  inch  layer  w  ill 
be  65%  while  the  6  in.  water  layer  will  bring  the  reduc¬ 
tion  to  80%,  compared  with  dry  roof  coincident  with 
maximum  outside  temperature. 

Natural  and  Forced  Ventilation 

So  far  the  measures  recommended  were  for  keeping 
down  the  roof  surface  temperature.  Additional  measures 
can  be  taken  to  remove  heat  from  the  underside  of  the 
roof,  heat  which  has  already  penetrated  the  roof. 

One  of  the  simplest  methods  is  a  flow  of  air  through 
the  area  below  the  roof.  The  tem|)erature  of  the  air  in  an 
unventilated  roof  space  under  a  dark  and  drv  roof  may  be 
as  high  as  150  deg.  Proper  ventilation  of  the  roof  space 
may  carry  away  10%  to  25%  of  this  heat. 

In  the  case  of  natural  ventilation,  ample  inlet  and  out¬ 
let  areas  and  unrestricted  airflow  in  the  roof  space  are  es¬ 
sential  for  best  results.  This  is  especially  true  in  the  case 
of  flat  roofs  where  the  air  passages  are  limited  to  the 
spaces  between  the  parallel  ceiling  joists  bounded  by  the 
roof  and  ceiling.  Orientation  of  the  building  relative  to 
the  direction  of  the  prevailing  summer  wind  is  of  utmost 
importance.  The  building  should  face  the  wind  broadside 
so  that  wind  direction  coincides  with  that  of  the  ceiling 
joists  as  in  Fig.  5.  The  natural  ventilation  of  a  flat  roof 
space  is  wholly  dependent  on  the  outside  wind  movement, 
since  there  is  no  natural  convection  horizontally  under  a 
flat  roof.  On  the  other  hand,  ventilation  of  the  under¬ 
side  of  a  pitched  roof  is  produced  by  the  natural  chimnev 
effect  and  it  may  function  independently  from  outside 
wind  pressure,  kTg.  6.  Large  area  soffit  intakes,  free  “flue" 
passages  between  rafters  and  ample  tree  areas  in  the  gables 
for  the  exit  of  hot  air  are  necessary  to  achieve  efficient 
air  wash. 


The  conventional  small  louvered  vents  in  attics  do  little 
if  any  good  for  ventilation.  Ihese  openings  have  insuf¬ 
ficient  free  area  and  this  is  cut  by  as  mucb  as  .50%)  more 
bv  the  fly  screen  usually  installed  behind  them.  F,xperience 
tells  us  that,  for  effective  ventilation,  the  entire  gable.  Fig. 
7,  should  be  used  for  a  vent. 

There  are  no  test  data  available  but  it  is  safe  to  assume 
that  under  favorable  conditions  where  the  building  is  so 
constructed  and  oriented  to  take  advantage  of  outside 
air  currents,  the  equivalent  temperature  differentials 
through  the  roof  may  be  reduced  by  10%, 

This  reduction  may  be  as  high  as  25%  for  forced 
ventilation  attics.  The  removal  of  the  air  by  fan  from  the 
roof  space  under  a  flat  roof  is  not  practical  because  of  the 
inherent  construction  difficulties,  Attic  fans,  as  in  Fig.  8, 
do  an  effective  job  in  lowering  the  temperature  in  the  attic. 

The  attic  fan  does  not  nml  to  be  large.  One  that  pro¬ 
duces  a  complete  air  change  every  8  or  10  minutes  is 
ample.  The  rate  of  .500  to  600  cfm  for  each  1000  square 
foot  of  attic  floor  is  sufficient.  Freijuently,  the  fan  of  an 
air  cooled  condenser  may  be  ajiplied  for  this  purpose  when 
controlled  by  an  attic  air  temperature  thermostat.  The 
thermostat  ma\  be  set  at.  say,  9.5  deg  cut-in  point  so  that 
the  refrigeration  compressor  will  not  be  subjected  to  high 
head-pressures  which  would  occur  otherwise. 

Application  of  Insulation 

1  he  last  and  most  common  step  to  prevent  roof  heat 
from  entering  through  the  ceiling,  is  to  apply  insulation, 
as  in  Fig.  9.  Insulation  builds  up  resistance  to  heat  flow 
and  the  lower  the  heat  transmission  coefficient  of  the  ceil¬ 
ing,  the  less  heat  can  jjenetrate  through.  Bulk  type  insula¬ 
tion  is  applied  in  various  thicknesses  but  seldom  over 
4  in.  But  even  with  4  in.,  insulation  the  reduction  in  heat 
gain  is  substantial.  The  heat  transfer  coefficient  of  a  nor¬ 
mal  ceiling  with  this  thickness  of  insulation  is  0.076  Btii 
per  (hr)  (sq  ft)  (F).  This  is  against  a  coefficient  of  0.60 
for  an  uninsulated  ceiling.  The  insulated  ceiling  w  ill  jier- 
mit  only  one-eighth  of  the  roof  heat  to  pass  through  com¬ 
pared  with  the  uninsulated  ceiling. 

Reflective  insulation  throws  back  95%  of  the  long  heat 
waves  re-radiated  from  the  underside  of  the  roof.  Three- 
layer  aluminum  foil  installed  with  four  air  spaces  will 
reflect  as  much  heat  as  a  6  in.  bulk  insulation  would  keep 
out.  Two  layers  with  3  air  spaces  would  be  equivalent  to 
about  4  inches  of  bulk  insulation.  This  comparison  is  true 
only  for  downward  direction  of  the  heat  flow,  such  as  in 
summer. 

In  conclusion,  the  ideal  roof  for  air  conditioning  would 
be  (1)  a  white  peak  roof  w  ith  the  ridge  running  Fast  and 
West,  (2)  where  the  roof  space  would  be  ventilated  by  a 
fan,  and  (3)  the  ceiling  heavily  insulated.  The  heat  gain 
through  such  a  roof  would  be  only  a  small  fraction  of  the 
total  heat  gain  for  the  entire  house. 
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An  Introduction 
to  Nuclear  Radiation  and 
to  Nuclear  Engineering 


F.  W.  HUTCHINSON 


Profassor  of  Mechanical  Engineering,  University  of  California,  Berkeley,  Calif. 


Due  to  the  ever-widening  applications  of  atomic  energy  it  is  becoming  evident  that 
many  engineers  who  are  specialists  in  other  fields  will  soon  need  to  know  at  least  some¬ 
thing  of  the  special  problems  associated  with  reactors.  There  will  be  no  need  for  them 
to  become  specialists,  but  need  will  exist  for  recognition  of  the  particular  hazards  and 
safeguards  that  exist  wherever  nuclear  fission  is  important. 

The  present  article  is  the  first  of  a  brief  series  designed  for  non-specialists  and  in¬ 
tended  to  provide  that  minimum  background  in  nuclear  physics  which  now  seems  essential 
to  all  who  must  concern  themselves  with  the  structure  of  matter.  An  adequate  back¬ 
ground  in  nuclear  understanding  should  assist  the  engineer  in  seeing  the  problems  of  nuclear 
radiation  in  their  proper  perspective— of  picturing  the  hazard  of  radiation  damage  as  one 
element  or  factor  among  the  many  which  establish  the  total  environment.  Recognition  of 
the  influence  of  temperature,  humidity,  noise,  light,  and  pressure  (altitude)  makes  it  possi¬ 
ble  at  least  to  define  the  problems  which  each  of  these  factors  imposed  on  the  environ¬ 
ment.  Similarly,  recognition  of  the  nature  and  effect  of  nuclear  radiation  should  assist  in 
defining,  and  subsequently  solving,  the  problem  for  which  it  is  responsible.  This  first  article 
of  the  series  is  a  simplified  review  of  ideas  concerning  the  structure  of  matter. 
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I.  CHEMICAL  BACKGROUND  OF  ATOMIC  THEORY 


Tmkhi:  are  an  estimated  two  Idlliim  people  in  the 
world.  If  all  of  these  people  were  placed  side-hv-side 
and  each  person  was  shrunk  to  the  size  of  an  a\erage 
atomic  nucleus,  the  length  of  the  resultant  human  chain 
would  he  about  one-tenth  as  long  as  this  sheet  of  paper 
is  thick.  Ridiculous  though  this  exam}>le  ma\  he  it  does 
serve  to  bring  out  two  facts  which  are  \ital  to  a  thor¬ 
ough  understanding  of  the  j)rinci})les  of  nuclear  engi¬ 
neering  : 

(ll  I  he  number  two  billion  is  a  large  one.  \ct  when 
ajrplied  to  the  world's  population  it  does  not  })articularlv 
surprise  us.  'I'he  reason  for  our  acceptance  is  the  fact 
that  we  can  readily  understand  how  the  number  was  ob¬ 
tained.  It  would  retpiire  considerable  patience  to  count 
two  billion  jieople.  hut  an\  of  us  can  readilv  imagine 
that  this  could,  approximateh .  he  done. 

<2)  In  contrast,  the  statement  that  two  hillimi  nuclei 
stretch  a  distance  of  onlv  one-thousandth  of  a  centi¬ 
meter  is  much  more  diliicult  for  the  lav  man  t<»  under¬ 
stand.  If  a  nucleus  is  that  small,  how  can  it  he  mea-uredV' 

I  he  intent  of  the  first  four  sections  of  this  discussion  is 
to  provide  the  engineer  with  an  answer  t<»  such  (piestions 
hv  providing  him  with  an  understanding  of  the  tech- 
nicpies  and  procedures  which  have  been  einjilovt'd  bv 
chemists  and  physicists  to  determitie  the  dimensions  and 
physical  characteristics  of  atoms,  nuclei,  and  nuclear 
[(articles  as  we  now  know  them.  Rased  on  such  an  under¬ 
standing  it  is  more  readilv  possible  to  work  in  the  field 
i(f  nuclear  power  with  confideiice  and  with  overall  com- 
prehensi<[n.  To  attain  the  understanding,  it  is  first  neces- 
sarv  to  g((  hack  in  time  and  follow  the  slow  hut  stcadv 
[(rogress  of  man  toward  knowledge  of  the  strnclure  «[f 
matter. 

hlenienls.  \\  hen  the  elementarv  proce.-scs  of  chemisirv 
herame  kn((wn  to  man  it  was  s<(on  found  that  manv 
kinds  ((f  material  which  had  been  thought  ((f  as  basic 
forms  of  matter  were,  in  fact.  c<(m|)oscd  «(f  imne  ele¬ 
mentary  substances.  In  some  cases,  however — as  w  ith  car¬ 
bon  or  oxvgen  or  c((ppcr  n((  chemical  means  was  found 
f<(r  breaking  up  the  material  into  [(arts  having  phvsical 
characteristics  different  frmn  th((se  «(f  the  ((riginal  mat¬ 
ter.  F<(rms  ((f  matter  having  thi.s  characteristic  that  is. 
n((t  being  susce|)tible  t((  decomp((sition  bv  chemical  means 
were  defined  as  elements  and  looked  u|)on  as  the 
fundamental  “building  bh(cks”  in  the  field  of  chemistry. 
\r((und  the  year  eighteen  hundred,  approximately  twenty 
elements  had  been  isolated  and  identified.  At  present  all 
92  <(f  the  elements  which  exist  in  nature  have  been  found 
and.  in  addition,  a  further  group  ((f  verv  heavv  elements 
has  been  artificially  created;  by  1950  man  had  “discov¬ 
ered”  elements  which  mav  never  have  [(reviouslv  existed. 


(’onilHtuiids.  When  tw<(  »(r  imne  elements  cxinhine  t<( 
form  a  particular  material  with  well-defined  chemical 
and  phvsical  characteristics  that  material  is  defined  a> 
a  com|«(und.  In  contrast  t((  the  relativelv  small  number 
«(f  naturallv  fouml  elements  92  there  are  an  almost 
limitless  number  (d  taunpounds  km(wn  t<(  man.  In  e.>isencc 
a  c((m|H(Und  differs  from  an  element  (dilv  in  that  it  can 
b*'  decomp((s(‘d  bv  ((rdinarv  clumiical  means. 

I.atc  of  Conservation  of  Mass.  As  a  rc>ult  (d  Kinsteins 
mass-energv  hv  [(((thesis  (to  be  further  discU'sed  in  sec- 
tiidi  .5 1  it  is  m(w  kn((wn  that  in  manv  cidumon  [(r((cesses 

as  either  ((rdinarv  c((mbu>ti((n  (d  nm  hxir  fission  — 
mass  is  n((t  C((nserved;  that  is.  the  weight  ((f  the  mate¬ 
rials  entering  int((  the  reacti((n  is  n((t  exactiv  c(|ual  t(( 
the  weight  ((f  the  [(r(((lucts  bnined.  W  ith  the  exce[(tion 
<(f  nuclear  reacti((ns.  h((wever.  thi>  ( hange  in  ma.'s 
mass  (ief(*(  t  is  S((  small  that  it  canmd  be  mea>nr(“(l  by 
((rdinarv  meth(((ls.  Ihus.  f((r  [(radical  [(ur[(((scs  ia>ide 
fnun  nuclear  reacti((ns(.  it  can  be  (  (disidercd  that  mass 
is  alwavs  C((nserv(‘(l.  Although  this  "’law  ”  1*  n((t  strictly 
true,  it  was  through  im[)licit  belief  in  ils  accuraev  that 
the  at((mic  c((nce[(t  first  came  int((  e\i>tcnce.  Larlv  chem¬ 
ists  ((bserved  the  mass  relati((nshi[(s  which  Indd  when 
vari((us  elements  (((inbined  and  when  vari((us  c<(m|(((unds 
were  chemicallv  dec((m[(((sed.  I  heir  e\[(erim(“nts  led  t(( 
bdtnulation  ((f  thr(*e  laws  which  f((rm  the  f((Un(lati<(n  (d 
im(dcrn  thought  ((dicerning  the  structuK*  (d  matter. 

!.au  of  Definite  Proportions.  Tin-  law  wa~  based  (di 
the  ((bserv ati((n  that  each  [(articular  c((m[«(Und  always 
(-((Utains  the  same  elements  in  the  same  [(r(([(((rti((n  bv 
w(‘ight.  Ihus.  when  100  [((dinds  <(f  water  is  (lccom[«(sc(l 
it  alwavs  v  i(d(ls  J1I(.(!I  [((dinds  (d  oxvgen  and  11.19  [(ounds 
(d  hv(lr((gen.  .''ince  hv(lrog(*n  was  the  lightest  kn((wn  ele¬ 
ment  land  still  is!l.  it  was  at  first  decided  t((  define  the 
“combining  weight  "  (d  each  ((ther  element  as  that  weight 
(d  the  element  which  w((ul(l  c((mbine  with  unit  weight 
(d  hvdr((gen.  On  this  basis  the  (((inbining  wiMght  (d 
((xvgen  (fr((m  the  above  data  f((r  wati'ri  would  be  (>H.  Rl/ 
11.19  ((r  7.9.54. 

It  was  soon  rec((gnized,  however,  that  hv(lr((gen  was 
m(t  a  suitable  standard  because  it  bnins  relativelv  few 
com[(oun(ls.  Oxygen,  which  comhines  with  a  great  many 
elements  in  a  great  many  different  ways,  was  selected  as 
the  standard  and  ~  t((  av((id  hav  ing  anv  condiining 
weights  less  than  unity  —  the  arbitrarilv  selected  basic 
weight  of  oxvgen  was  takiMi  as  8.000.  On  this  basis  the 
combining  weight  ((f  hvdr((gen.  \\  n.  was  calculated  from 
the  data  f((r  water  as  bdlows: 

88.81  a.fMlO  =  11.19  \V„ 

((r  VV„  =  1.008 
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Sini'laily,  calcium  was  found  to  combine  with  ox\gen 
in  proporlicms  of  71.47  parts  of  calcium  to  2J5.5.4  parts, 
by  weight,  of  ox\gen.  The  combining  weight,  \\  cm  is 
therefore 

\\,a  ='b.(K)()'2J5..73)  (71.47)=  20.04 

Combining  weights  were  obtained  bv  calculation  from 
experimental  data  on  all  of  the  other  elements  which 
combine  with  oxygen. 

Lan  of  Ixeciprocal  Proportions.  The  foregoing  pro¬ 
cedure  could  not  be  applied,  however,  to  those  elements 
which  do  not  react  chemicallv  with  oxygen.  Chlorine, 
lor  example,  reacts  with  hvdrogen  to  form  a  compound 
containing  97.24  parts  by  weight  of  chlorine  and  2.7b 
parts  of  ludrogen.  Chlorine  does  not,  however,  directly 
react  with  oxvgen  alone.  Hut  LOOM  parts  of  Indrogen 
i«*act  with  o  parts  of  ox\gen  .so  that 

(  l.()()I!/2.7bi  97.24  =  .4.7.4.") 

is  the  number  of  parts  of  chlorine  that  combine  with  the 
weight  of  hvdrogen  that  combines  with  H  parts  of  oxygen. 
In  order  for  .4.).4.)  to  be  the  true  combining  weight  of 
chlorine  it  would  be  necessarv  that  “the  weights  of  ele¬ 
ments  which  react  separatelv  with  identical  weights  of 
.some  one  other  element  are  the  weights  which  would 
react  with  one  another."  Kxperiment  established  the  valid¬ 
ity  of  this  statement  atid  it  became  generalized  as  the 
law  of  reciprocal  proportions. 

Imu  of  MitUiple  I'roporlions.  \s  chemical  investiga¬ 
tions  proceeded  it  so<»n  bei  ame  evident  that  .some  ele¬ 
ments  pos-sessed  more  than  one  condoning  weight.  When 
nitrogen  combined  with  oxvgen,  for  example,  at  least 
five  different  compounds  were  formed  and  the  weight  of 
nitrogen  per  unit  weight  of  oxvgen  was  different  for  each 
(•((inpound.  Of  great  significance  was  the  fact  that  for 
a  given  weight  of  nitrogen  in  each  of  the  compounds  (as 
I  f  pounds)  the  weights  of  oxvgen  were  found  to  be 
'imple  multiples  of  the  weight  found  in  that  compound 
which  contaimul  least  oxvgen.  fhus,  «5.  lb.  24,  .42  and  40 
pounds  of  oxvgen  combine  with  14  pounds  of  nitrogen. 
I  bi.s  princi|»le  of  multiple  }>roportions  was  found  to  be 
applicable  to  manv  different  compounds  and  was  then 
generalized  into  a  chemical  law  which  states  that  “If  two 
elements  combine  to  form  more  than  one  compound,  the 
different  weights  (d  one  which  react  with  a  given  weight 
of  the  other  are  alwavs  in  the  ratio  of  small  whole 
numbers.’  Ibis  is  the  first  of  the  manv  evidences  of 
ipiantization — the  quantizing  or  breaking  up  of  things 
into  small  integral  units  from  which  larger  units  are 
bu  ilt  —  which  ajipeared  as  chemistrv  and  pin  sics  de¬ 
veloped. 

Relationship  of  (lomhining  ]  ohi me s.  The  six  kinds  of 
information  about  matter  which  have  so  far  been  dis¬ 
cussed  were  all  based  on  consideration.s  of  phvsical  char¬ 
acteristics  ami  of  weight.  A  seventh  piece  of  experimental 
evidence  was  obtained  from  a  study  of  the  volume  re¬ 
lationships  among  gaseous  elements  before  and  after 
chemical  combination.  Whenever  gases  interact  ( at  the 
same  pressure  and  temperature)  it  was  found  that  a  sim¬ 
ple  (juantized  relationship  exists  between  the  volumes 
which  combine  and  the  volume  results.  One  volume  of 
hvdrogen,  for  example,  was  found  to  combine  with  one 
volume  of  chlorine,  or  with  two  volumes  of  oxygen,  or 
with  three  volumes  of  nitrogen;  in  each  case  the  volume 


of  the  resulting  gaseous  compound  ( again  measured  at 
the  same  pressure  and  tenqierature)  was  found  to  eijual 
two  volumes. 

Atomic  U ypothesis.  The  simple  relationshij)  among 
combining  weights  suggested  that  each  element  is 
characterized  primarily  by  its  weight.  If  an  element  were 
broken  down  into  smaller  and  smaller  particles,  it  could 
be  visualized  that  eventuallv  a  minimum  discrete  particle 
might  be  obtained  winch  would,  in  essence,  constitute 
the  smallest  possible  piece  of  that  element.  Hut  since  a 
simple  relationship  exists  between  combining  volumes 
(for  gases  I  as  well  as  for  combining  weights,  it  would 
be  expected  that  if  such  small  discrete  particles,  atoms, 
exist  then  there  must  be  a  simple  relationship  governing 
the  number  of  atoms  in  e(|ual  volumes  of  gases. 

The  first,  seeminglv  logical,  hypothesis  was  that  etpial 
volumes  contain  (Mjual  numbers  of  atoms.  Hut  it  has  al- 
readv  been  shown  that  unit  volume  of  hydrogen  com¬ 
bines  with  unit  volume  of  chlorine  to  form  two  volumes 
of  a  resultant  compound;  then  if  each  volume  contains 
an  eipial  number  of  atoms,  it  follows  that  the  resultant 
compound  must  contain  twice  as  many  “atoms’  of  com¬ 
pound  as  there  are  atoms  of  hvdrogen  entering  into  the 
reaction.  Hut  such  a  result  would  mean  that  each  “atom” 
of  compound  would  contain  a  half  atom  each  of  hydrogen 
and  of  chlorine,  a  conclusion  directlv  contrary  to  the 
idea  of  an  atom  as  an  “indivisible”  iliscrete  particle. 

Molecular  Hypothesis.  The  dilficultv  just  explained 
was  overcome  bv  the  hypothesis  which  conceived  of  each 
particle  of  a  gas  as  being  made  up  of  molecules  of  one  or 
more  atoms.  Then  equal  volumes  of  gases  contain  e(|ual 
molecules  and,  when  the  gases  combine,  the  molecules 
separate  into  atoms  which  then  recombine  to  form  mole¬ 
cules  of  the  resultant  compound.  On  this  basis  the  unit 
volume  of  hvdrogen  would  contain  a  certain  number  of 
molecules  each  consisting  of  two  hvdrogen  atoms:  unit 
volume  of  chlorine  would  have  the  same  number  of 
molecules  each  consisting  of  two  chlorine  atoms;  unit 
volume  of  the  resultant  compound  would  likewise  con¬ 
tain  the  same  number  (d  molecules,  but  each  such  mole¬ 
cule  would  be  composed  of  one  hvdrogen  atom  associated 
with  one  chlorine  atom.  This  is  the  present  day  visualiza¬ 
tion  of  atomic  and  of  molecular  structure. 

Chemical  Standard  of  Atomic,  Molecular  and  Combin¬ 
ing  H  eights.  As  previouslv  discussed  ( I.aw  of  Definite 
Proportions  ( ,  the  arbitrarilv  selected  basis  for  ev  aluation 
of  combining  weights  of  the  elements  was  taken  as  oxy¬ 
gen  at  H.OOO.  In  terms  of  atomic  and  molecular  theory 
it  would  be  convenient  to  assign  relative  atomic  and 
molecular  weights  to  the  elements.  Hut  since  all  com¬ 
pounds  are  not  formed  by  reaction  of  one  atom  of  each 
combining  element,  it  is  evident  that  atomic  weights 
would  not  necessarilv  be  equal  to  combining  vveights.  In 
water,  for  example,  two  atoms  of  hydrogen  combine  with 
one  atom  of  oxygen;  then  if  the  atomic  weight  of  oxygen 
were  taken  as  its  combining  weight  (8.000)  the  resultant 
atomic  weight  of  hydrogen  would  be  one  half  ( l.(X)8/2  = 
..704)  of  its  combining  weight. 

Entirely  as  an  arbitrary  device  for  keeping  all  atomic 
vveights  greater  than  unitv  the  atomic  weight  of  oxygen 
was  assigned  a  value  ( lO.OfX))  equal  to  twice  its  com¬ 
bining  weight.  On  this  basis  the  atomic  weight  of  hydro¬ 
gen  is  equal  to  its  combining  weight  (1.008)  and  the 
resultant  molecular  weights  of  oxygen  and  of  hydrogen 
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are  then  32.(M)0  and  2.016,  res|je(lively.  Atomic  and 
molecular  weights  of  all  other  elements  are  then  based 
on  the  arbitrarily  selected  oxygen  values. 

At  the  time  atomic  weights  were  established  it  was 
assumed  that  all  atoms  of  any  j)articular  element  have 
the  .same  weight.  It  is  now  known  that  this  is  not  true 
(refer  to  subsequent  section  4  on  Isott)pes(,  but  the 
statistical  weight  of  the  atom  of  any  element  os  found  in 
nature  is  a  fixed  value  and  is  the  value  identified  bv  the 
atomic  weight.  Thus,  when  the  at(»mic  weight  is  used  it 
should  be  recognized  as  being  chemically  and  statistical!) 


exact,  but  not  applicable  to  some  »»f  the  plusical  situa¬ 
tions  which  occur  in  nuclear  engineering  (refer  to  Phys¬ 
ical  Basis  of  Atomic  Mass,  Section  4t. 

Valence  as  Defined  in  Terms  of  Atomic  and  Comhininp 
U  eights.  The  atomic  weight  of  any  element  is  e<pial  to 
or  some  multiple  of  its  combining  weight;  the  ratio  is 
defined  as  valence  and  is  a  number  which  is  indicative  of 
some  of  the  chemical  properties  of  the  element  with 
respect  to  its  combining  characteristics  with  other  ma¬ 
terials.  (Valance  will  be  given  additional  significance 
later  in  Section  2.1 


2.  EXTENSION  OF  THE  ATOMIC  (OUANTIZATION)  CONCEPT  TO  INCLUDE  ELECTRICITY 


Copp«r  Zinc 


Fig.  1.  Conversion  of  chemical  energy  to  electrical. 

The  preceding  section  developed  the  experimental  evi- 
«lence  which  is  back  of  the  cjuantizing  of  matter.  The 
present  section  will  investigate  one  form  of  energy  (in 
contrast  t(»  mass)  and  show  that  there  is  sound  experi¬ 
mental  reason  for  visualizing  electricity  as  being  quan¬ 
tized  and  related  to  small,  indivisible  discrete  particles. 

Conversion  of  Chemical  Energy  to  Electrical  Energy. 
The  most  simple  example  of  a  process  in  which  matter 
reacts,  with  release  of  electrical  energy,  is  that  of  a  gal¬ 
vanic  cell  or  battery.  Fig.  1.  shows  such  a  cell.  Two  bars 
of  any  two  different  materials  ( providing  that  they  are 
acted  on  by  acid )  are  partially  submerged  in  a  weak 
acid.  In  the  example  shown,  bars  of  copper  and  of  zinc 
are  submerged  in  any  weak  acid.  The  acid  acts  on  both 
the  bars,  electrodes,  and  causes  positively  charged  par¬ 
ticles — ions — of  copper  and  of  zinc  to  go  into  solution. 
Experiment  shows  that  the  copjier  and  the  zinc  ions  both 
have  associated  electrical  charges  which  are  pixsitive,  so 
it  follows  (since  the  original  system  was  electrically  neu¬ 
tral  I  that  both  of  the  electrodes  are  negatively  charged 
with  respect  to  the  solution.  W  ith  any  two  dissimilar 
electrodes,  however,  one  will  be  more  readily  acted  on 
by  the  acid  than  will  the  other.  In  the  example  shown 


the  zinc  is  the  more  susceptible;  hence,  a  greater  number 
of  zinc  ions  will  form  than  will  co|)|K*r  ions;  in  conse- 
<pience.  the  zinc  electrode  becomes  more  negatively 
charged  than  does  the  c(»|)per  s<»  that,  with  respect  to  the 
zinc  electrode,  the  copper  electrode  acts  as  though  it  were 
|)ositively  charged.  If  a  conductor  is  now  connected,  out¬ 
side  of  the  acid,  to  the  electrcules  an  eh*ctrical  current 
would  occur  frcMU  the  “positive*’  co|)|M‘r  electrode  to  the 
negative  zinc  electrode. 

Conversion  of  Electrical  Energy  to  Chemical  Energy. 
\  reverse  of  the  above  situation  occurs  when  two  elec¬ 
trodes  of  the  same  material,  as  copper,  are  conne<  ted  to 
an  external  source  of  electrical  energN  ( as  a  batierx  I 
and  are  then  submerged  in  a  material  such  as  copper 
sulphate.  The  resulting  process  (electrolysis I  Is  depicted 
schematically  in  Fig.  2.  In  this  case  the  imposed  electric 
current  causes  the  positive  electrode  to  go  into  solution 
with  the  formation  of  positi\elv  charged  copper  ions 
which  migrate  through  the  copper  sulphate  and  are  de- 
j)osited,  thereby  being  neutralized,  <»n  the  negative  elec- 
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Irode.  The  efiect  is  thus  one  of  transferring  material  from 
one  electrode  to  another,  each  charged  particle  or  ion 
carrying  both  mass  and  electrical  charge.  This  is  the 
familiar  process  that  is  used  in  the  common  plating  opera¬ 
tion. 

(a  I  Faraday's  laws.  Based  on  exjieriments  in  connec¬ 
tion  with  electrolysis,  Faraday  noted  two  special  char¬ 
acteristics  of  the  process,  each  of  which  suggested  some 
basic  relationship  between  electricity  and  matter.  The 
first  observation  was  that  the  quantity  of  material  de¬ 
posited  was  always  ( ft)r  a  given  element  I  directly  pro¬ 
portional  to  the  (juantity  of  electricity  supplied.  This 
suggested  at  once  that  each  migrating  ion  carries  the 
same  (juantity  of  electrical  charge.  The  second  observa¬ 
tion  was  that  for  a  given  (juantity  of  electricity  jjassing 
through  each  (d  two  systems  the  (juantities  of  the  two 
different  materials  dejnisited  were  in  the  same  ratio  as 
their  conddning  weights. 

In  the  case  of  univalent  materials  (as  silver  I  it  f(tllows 
that  the  weights  dej)osite(l  for  given  (juantity  of  electricity 
are  in  the  same  ratio  as  the  atomic  weights.  For  multi¬ 
valent  materials  the  deposition  would  he  in  the  ratio  of 
atomic  weights  divided  by  valence,  A'/v'.  Faraday  found 
that  for  univalent  materials  an  atomic  weight  of  any 
material,  in  grams,  was  (lej)osite(l  by  jjassage  of  90,520.1 
coulombs  of  electricity. 

ibl  The  electronic  hypothesis.  Based  on  Faraday's 
exj)eriments,  it  was  by jmthethized  that  there  is  some 
basic  (juantity  of  electricity — unit  electronic  charge,  e — 
which  is  the  amount  needed  to  liberate  one  atom  of  any 
univalent  material.  Then  if  F  rej)resents  the  number  of 
Faradays  of  electrical  (juantity  (  IF  =  96520.1  coulombs) 
and  if  Nj  is  the  number  of  atoms  in  a  gram  atomic  weight 
of  any  univalent  material 

1 F  =  \ie  (  1 ) 

I'or  a  multi-valent  material  having  valence  of  v'  the 
e(juation  becomes 

IF  =  (N,/v')e  (2) 

which  j(rovides  an  added  use  f(»r  the  term  “valence.'’ 

But  the  number  of  atoms  in  a  gram  atomic  weight  is 
necessarily  e(jual  to  the  number  of  molecules  in  a  gram 
molecular  weight  (mole I  and  this  number — to  be  re¬ 
ferred  to  as  Avogadro's  Number  -is  the  number  of  mole¬ 
cules  in  22.d  liters  of  any  gas  at  0°  C  and  standard  at- 
imtspheric  j)ressure.  Then  for  any  j)articular  material, 
(■(juation  (2t  relates  e  as  a  function  of  A,,  hut  neither  of 
these  latter  constants  is  known.  The  next  major  advance 
in  atomic  j)hvsics  was  the  evaluation  of  e. 

Identification  of  the  FAectron  in  Cathode  Kays.  W  hen 
a  high  potential  difference  is  (Established  between  two 
electrodes  in  a  tube  that  has  been  evacuated  to  about 
5  mm  of  mercury  the  gas  molecules  within  the  tube  be¬ 
come  ionized  and  glow.  If  the  gas  is  neon  the  color  is 
orange-red  (the  familiar  neon  sign  I ,  whereas  for  other 
gases  it  will  be  of  different  hue.  If,  now,  a  small  hole  is 
cut  in  the  positive  electrode  ( the  anode  I  and  if  the 
j)ressure  within  the  tube  is  reduced  to  approximately 
0.001  mm  of  mercury,  the  light  will  disappear  but  a 
region  of  fluorescence  will  be  observed  on  a  target  placed 
back  of  the  anode.  Referring  to  Fig.  3  it  seems  evident 
that  some  kind  of  emission  is  occurring  from  the  cathode 
and  that  such  of  these  cathode  rays  as  pass  through  the 


hole  in  the  anode  are  re.sj)onsihle  for  the  small  region  of 
fluorescence. 

Kxperimental  investigation  of  cathode  rays  established 
that  they  have  four  basic  characteristics: 

(ll  I  hey  travel  in  straight  lines.  (This  was  determined 
by  using  interferences  to  j)roduce  shadows  in  the 
region  of  fluorescence.) 

( 2 1  They  are  negativelv  charged  particles.  ( Application 
of  a  magnetic  jjole  near  the  fluorescent  spot  de¬ 
flected  it.) 

(3)  They  can  penetrate  matter.  (Interposition  of  this 
metallic  foil  showed  lines  of  light  streaming  from 
the  foil.) 

(4)  They  j)ossess  kinetic  energy  (a  small  wire  jdaced  in 
the  path  of  the  rays  become  hot  as  a  result  of  the 
cathode  bombardment). 

Relationship  Hetiveen  ‘‘Charge”  as  Found  in  Gases  and 
in  Liquids.  Evidence  has  been  given  pointing  to  the 
existence  under  certain  conditions  of  charged  j)articles, 
ions,  in  liquids  and  in  gases.  A  next  step  was  to  seek 
some  relationship  between  these  two  types  of  charges. 
Fxj)eriment  showed  that  the  value  of  electric  charge  as¬ 
sociated  with  1  cc.  of  ionized  air  at  15°C  and  TOO  mm 
amounted  to  1.2  X  10’"  esu  iesu  meaning  electrostatic 
unit  or  quantity  of  charge:  1  coulomb  =  3  X  10"  esu) 
or 

n'  -  1.2  X  10'"  esu  (3) 

where  n'  is  the  number  (tf  molecules  of  gas  j)er  cc.  (  un¬ 
know  n  )  and  e  is  the  value  of  the  charge  assumed  to  he 
associated  with  each  molecule. 

But  from  Faraday's  work  it  was  known  that  90520.1 
coulombs  (2.9  X  10'^  esu)  were  associated  with  the  un¬ 
known  number  of  molecules  in  one  gram  mole.  For  an 
ideal  gas  the  volume  of  (tne  gram  mole  at  0°C  and 
700  mm  was  known  to  be  22.4  X  lO"*  cm''  so  that  if  n"  is 
the  the  number  of  molecules  per  cubic  centimeter  of  gas 
at  standard  conditions  then 

n"e  =  (2.9  X  10'^(/(22.4  X  10'')  =  1.29  X  10'"esu 

Correcting  this  latter  term  to  15°C 

n'e  =  ( 1.29  X  10'")  (273°/2«8°)  =  1.23  X  10'"  esu  (4) 

The  values  of  n'e  from  e(juations  3  and  4  agree  quite 
well  though  the  first  is  based  on  experiments  with  elec- 
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Magnetic  field  applying 


(D  Potential  difference  causing 
horizontal  acceleration 
(2)  Potential  difference  applying 
upward  vertical  force  =  eE 

Fig.  4.  Experimental  determination  of  velocity  of  on  electron. 

trie  charge  in  ga.'^es  and  the  latter  on  Karada\  s  ex|)eri- 
nientsi  with  liquids.  The  agreement  is  at  least  suHicient 
to  afford  a  clue  pointing  to  the  prohahility  that  the  elec¬ 
tronic  charge,  e.  i*;  the  same  for  li<]uids  and  for  gases. 
Note,  however,  that  neither  the  numher  of  molecules  in 
unit  vcdume  (or  in  molecular  weight  I  nor  the  electronic 
charge  has  )et  Iteen  separately  determined. 

Fh  ahiation  of  the  Order  of  Mafi^nitude  of  C.nthode  Hay 
(  FJeetron  I  I  eloeitv.  As  previouslv  noted  (  refer  to  Fig.  3  i 
cathode  ravs  passing  through  a  hole  in  the  anode  pro¬ 
ceed  in  straight  lines  to  the  target.  If  now  (refer  to 
Fig.  4 1  a  potential  difference  is  established,  as  shown  in 
the  regi<»n  between  the  anode  and  the  target,  the  effect 
of  this  p<»tential  difference  will  he  to  exert  a  vertical 
force  on  the  cathode  particle  tending  to  accelerate  it 
upward:  in  this  case  the  beam  of  cathode  rays  would  be 
‘“bent"  up  and  the  fluorescent  spot  on  the  target  would 
therefore  he  deflected  upward.  As  an  alternative  con¬ 
sider  the  situation  if  a  magnetic  field  were  established 
in  the  same  region  in  such  a  manner  that  it  applies  a 
force  to  each  cathode  particle  which  tends  to  accelerate 
it  downward;  in  this  case  the  beam  and  the  fluorescent 
sj)ot  would  h(»th  be  deflected  downward. 

Now  consider  application  of  the  electric  and  magnetic 
fields  simultaneously  and  adjust  the  magnetic  field  to 
a  strength  such  that  the  fluorescent  spot  is  restored  to 
its  original  undeflected  position.  In  this  case  the  forces 
exerted  by  the  two  fields  must  be  the  same  or 

eK  =  LIH 

where  e  is  the  charge  on  the  cathcnie  particle,  E  the  elec¬ 
tric  field  strength.  L  the  length  of  path  of  electric  current 
/,  and  //  the  strength  of  the  magnetic  field.  But  an  elec¬ 
tric  current  is  by  definition  an  electric  charge  in  motion 
so  that  I  =  e/t.  Then  LIH  Is  equal  to  LeH/t,  but  L/t  is 
equal  to  the  velor  itv  of  the  particle,  so  that  LeH/t  equals 
evH  and 

eK  =  evil 

or  V  =  E/H  (o) 

Both  E  and  //  are  known,  so  that  equation  5  permits 


determination  of  the  cathode  ray  \elocity  provided  all 
particles  are  travelling  at  the  same  velocit\. 

The  fact  that  the  above  method  was  found  to  he  ex- 
|)erimentallv  valid  established  the  additional  fact  that — 
for  a  given  cathode  tube — the  particles  do  all  ha\e  the 
same  \elocity.  But  if  these  particles  originated  iti  the 
region  between  the  catlnxle  and  the  anode,  they  would 
he  acted  on  hv  the  horizontallv  accelerating  f<»rce  <lue 
to  the  potential  difference  between  cathode  and  anode 
for  a  varving  length  of  time  depending  on  their  point  of 
origin.  In  this  case  particles  formed  near  the  anode 
would  pass  through  the  hole  with  low  \elocit\  and  would 
then  continue  at  this  uniform  velocitv  until  striking  the 
target:  particles  formed  near  the  <athode  would  be  ac¬ 
celerated  for  a  longer  period  of  time  and.  after  passing 
through  the  hole,  would  approach  the  target  with  a  com- 
stant  \elocity.  hut  one  higher  than  for  the  former  par¬ 
ticle.  The  fact  that  all  particles  were  found  experi- 
mentalh  to  have  the  same  \ eloeitv  ser\ed  to  show  that 
the  particles  all  originate  at  the  cathode,  hence,  are  all 
accelerated  over  the  same  length  of  |)ath. 

For  ordinar\  exp!*rimental  cathode  operation  the 
velocitv  was  found  to  he  of  the  «>r(!er  of  magnitude  of 
one  tenth  the  speed  of  light  (therefore  a|)|»roxin'atelv 
1<“».r>(M)  miles  jier  second). 

Evaluation  of  the  Ratio  of  Eletrronie  Charge  to  Elec¬ 
tronic  Mass.  Refer  now  to  Fig.  o  and  consider  the  «  ase  in 
which  an  electric  field  (>;imilar  to  that  considered  in  con¬ 
nection  with  Fig.  4  but  of  (q)posite  direction  I  acts  alone 
to  deflect  the  particle.  As  the  particle  comes  through  the 
hole  in  the  anode  it  is  travelling  hori/ontallv  at  velocitv 
V  and  it  maintains  this  uniform  horizontal  vehtcitv  com- 
pmient  until  it  strikes  the  target.  \\  hen  it  enters  the  ele»  - 
troii  field,  however,  it  is  subject  to  downward  ac<elera- 
tion  and  on  leaving  the  field  will  have  a  vertical  velocitv 
component,  t';  the  value  of  v'  will  not  change  after  the 
field  has  been  left  so  that  the  remaining  Irajectorv  of  the 
particle  will  consist  of  the  downward  sloping  straight 
line.  AC.,  of  Fig  .i.  The  magnitude  of  i '  is  given  hv 

v'  =  at 

where  a,  the  downward  acceleration  is  e(pjal  to  the  force 
due  to  the  field  divided  by  the  mass,  m,  of  the  particle. 
But  field  force  i.s  eE  so  that 

v'  =  feE/Ml  t 

I  he  time,  t,  for  the  particle  to  traverse  the  length  of 
field,  L,  is  L/v  where  v  is  the  known  horizontal  velocity 
component;  then 

v'  =  ( eF/m  I  (  L/v  ( 

Referring  to  Fig  o  the  ratio  of  lengths  HC  to  AH  is  equal 
to  the  ratio  of  vertical  to  h()rizontal  velocitv  components 

BC/AB  =  vVv  =  (eF/m(  (l./vl/v 

giving 

e/m  =  (BC/AB)  (vVFLi  (6) 

where  all  terms  on  the  right  side  of  the  etpiation  are 
known  or  determinable. 

(a)  Indications  of  the  universalitv  of  the  electron.  The 
experimental  value  of  e/m  was  found  to  be  practically 
constant  regardless  of  the  kind  of  material  used  as  a 
cathode  or  of  the  kind  of  gas  used  in  the  tube.  F'urther, 
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an  in\ eslijiatioii  was  made  of  the  particles  emittc*d  from 
certain  metal  surfaces  when  irradiated  with  ullravicdet 
lijiht  (photoelectric  efTc*ct.  to  he  discussed  in  a  later 
article  I  and  the  e/m  for  these  particles  w  as  found  to 
have  practically  the  same  value.  Similarly  the  negatively 
char"c‘d  particles  emittc'd  hy  an  incandescent  lilamcnt 
(as  in  a  light  globe;  the  thermionic  effect  i  were  found 
to  have  the  same  e/m  value  as  cathode  particles  or  photo- 
elec  tric  jcarticles.  All  c»f  this  experimental  evidence  sug- 
gc‘sted  a  basic  negative  particle  fundamental  in  nature — 
the  elc’ctron.  Hut  neither  the  mass,  m,  nor  the  electronic 
charge,  e,  had  been  separately  evaluated  so  that,  while 
significant,  the  e\  idence  was  not  proof  of  the  existence 
of  such  a  particle. 

(Ill  Kxplanation  of  the  experimentallv  ohs"r\c'd  de- 
\iations  in  ratio  of  charge  to  inas'.  In  some  of  the  e/m 
experiments  ( particularlv  later  experiments  w  ith  posi- 
lixc'K  charged  particles  I  it  was  found  that  the  experi¬ 
mental  \ahn*  of  e/m  was  less  than  the  expected  \alne. 
Ibis  was  e.'pc'ciallv  true  in  cases  where  the  particle 
velocities  were  unu>ually  high.  In  seeking  an  explanation 
of  this  fact  it  is  necessarv  f  for  the  purpose  of  this  pres- 
cMitationi  to  accejit  as  axiomatic  Kinstein’s  ecpiation  re¬ 
lating  ma-'  to  velocitv.  This  equation  is 

m  ~  in,,/ 1  I  v-/c- 1  I  7 1 

where  is  the  mass  of  an  object  at  rest  (the  “rc‘st 
mass  I.  ?ii  is  the  mass  of  the  same  bodv  while  travelling 
at  vcdocitv  i  :  r  is  the  velocitv  of  light. 

(  I  I  1  he  concept  of  rest  mass.  As  shown  bv  ecpiation 
7  the  mass  of  anv  object  increase's  verv  rapicllv  as  the 
vc'locity  aproaches  the  velocity  of  light.  For  objects  that 
are  found  in  the  ordinary  macroscopic  world  of  en¬ 
gineering  practice  velocities  are  alvvavs  so  low — as  com- 
parc'd  with  the  velocity  of  light — that  the  difference  be- 
twc'cn  m  and  in„  is  immeasurablv  .small.  In  nuclear  en¬ 
gineering.  however,  electron  velocities  frecjuentlv  a])- 
proach  within  a  few  percent  of  the  velocitv  of  light  and 
the  corresponding  mass  increase,  bc'cause  of  this,  is  verv 
great. 

(2l  Kiiisteinian  relativistic  mass.  The  observed  de¬ 
crease  in  e/m.  referred  to  above,  was  attributed  to  a 
relativistic-  mass  increase  clue  to  the  high  velocitv  of  the 
charged  particle,  \elocitv  determinations  were  made 
and  it  was  then  found,  using  equation  7.  that  the  cal- 

0  Potential  difference  causing  horizontal  acceleration 

d)  Potential  difference  causing  downward  vertical  acceleration 


Fig.  5.  Experimental  determinotion  of  charge  to  mass  ratio  of 
an  electron. 
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Fig.  6.  Experimental  determination  of  an  electronic  charge. 


ciliated  value  of  the  rest  mass  restored  the  e/m.  in  each 
case,  to  its  expected  and  con.stant  value. 

(if  I  Deviation  of  the  usual  engineering  evaluation  of 
kinetic  energv .  Because  of  the  relativ  istic  mass  increase 
it  follows  that  the  kinetic  energv  associatt'd  with  a  mov¬ 
ing  object  should  be  calculated  using  the  relativistic 
rather  than  the  rest  mass.  The  amount  of  the  deviation 
can  be  determined  bv  writing  the  equation  for  kinetic 
energv  in  terms  of  relativ  istic  mass.  Thus,  accepting  F.in- 
stein’s  mass-energv  e(|uation  as  axiomatic 


Energy  me-  (o) 

where  in  is  the  relativistic  mass  and  c  the  velocitv  of 
light:  substituting  for  m  from  ecpiation  2 

Energy  =  m,,c-/ (I  v-/c-) 

Hut  m,/-'  is  the  energv  ecpiivalence  of  the  rest  mass  so  that 
the  kinetic  energv  of  the  moving  bodv  is  therefore 


Hut 


KE  =  m,,c-/(  1  —  v  -/c-  I -  m„c- 

=  (ni„v-/2l  (2c-/v-  f  (1  —  v-/c-)  ’^  —  1] 


(  1  -  vVc-l  =  1  -i- 


^  v=  ,  l.;f  v‘  1.3..7  v'- 


l.:f.5.7  v" 
2.4.6.55  7*  ■  ■  ■ 


Substituting  in  the  kinetic  energv  equation  and  simplify¬ 
ing 


KK  =  (m„v-/2i  (1 


4  c- 
3.5  v« 

M  7^ 


(61 


The  first  term  of  eejuation  9  is  the  one  used  in  ordinary 
engineering  calculation  of  the  kinetic  energy  of  moving 
macroscopic  bodies.  It  is  evident  that  this  term  closely 
approximates  the  true  value  of  KE — as  given  by  the 
infinite  series — in  all  cases  except  those  where  the  velocity 
of  the  object  approaches  the  velocity  of  light. 

Electronic  Charge  (Millikan  Oil  Drop  Experiment). 
Fig.  6  shows  in  schematic  form  the  equipment  used  by 
Millikan  in  attaining  the  isolation  of  an  electronic  charge 
and  in  evaluating  that  charge.  Very  small  droplets  of  oil, 
charged  as  a  result  of  friction,  are  subject  to  a  downward 
gravitational  force  and  to  an  opposing  upward  force  due 
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to  action  of  the  elwtric  field.  \\  lien  the  two  fitrce?  are 
exactly  balanced  with  res}>ect  to  a  particular  drop  the 
droj)  would  remain  suspended  and  for  this  case 

K«trce  =  F'.(j  =  ing 

or  (|  =  ing/K.  (  10 1 

W  ith  p  and  E  known  and  the  mass  of  the  droplet  deter¬ 
mined  exj)erimentallv.  the  charge  </  could  then  he  evalu¬ 
ated.  Millikan  found  that  different  droplets,  regardless 
»>f  the  mass,  freijuently  had  the  same  charge  and  when 
the  charge  \aried  among  drops  it  always  varied  as  a 
fixed  amount  or  a  multi[)le  thereof.  The  minimum  ob¬ 
served  charge  was  4.J503  X  10  esu  and  this  was  taken 
to  he  the  (|uantitv  of  electricity  associated  with  one 
electron — the  basic  electronic  charge.  Suhseijuent  experi¬ 


mental  work  verified  the  value  of  e  and  established  the 
fact  that  it  has  the  same  \alue  for  either  posili\e  or 
negative  charges;  all  static  charges,  whether  on  con¬ 
ductors  or  insulators  were  found  to  be  built  uj)  of  multi¬ 
ples  of  the  basic  electronic  charge. 

The  Electron  I  oh.  Since  nuclear  engineering  is  con¬ 
cerned  with  energy  changes  of  the  order  of  magnitude 
of  an  electronic  charge.  «»r  multiple  thereof,  it  would  be 
convenient  to  have  an  energy  unit  of  corresponding  size. 
I  he  electron  v<dt.  ev.  is  such  a  unit  and  is  defined  as  the 
work  done  on  unit  electronic  charge  as  that  charge  falU 
through  a  pcttential  differetice  of  (»ne  v«dt.  Note  |)articu- 
larly  that  an  electron  volt  is  an  energy  or  work  unit  and 
is  in  no  sen.^e  comparable  t(»  a  “volt". 

1  ev  =  U».0  X  10 ergs. 


3.  PHYSICAL  CHARACTERISTICS  OF  ATOMS  AND  MOLECULES 


Based  on  the  previously  established  (]uantization  of 
mass — in  the  atom — and  (tf  electrical  energy — in  the 
electronic  charge,  it  now  becomes  possible  t«»  determine 
some  physical  characteristics  of  elementary  particles. 

Determination  of  Avogadro^ s  !\iiniher.  In  an  earlier 
section  it  was  established  that  9(»o20.1  coulondis  of 
electricity  will  depctsit  1  gram  mole  of  univalent  material 
(as  silver  I .  In  a  later  section  it  was  detremined  that  ane 
electron  carries  a  charge  of  4.B0.1  X  10'"  esu  or  l.t> 
X  10"’  couhnnhs.  univalent  material  possesses  unit 
electric  charge  s<t  that  the  number  of  molecules  jiresent 
in  one  gram  mole  of  .silver  is  therefore 

=  96.520.1/1.6  X  10"'  =  6.02.5  X  10-'  = 
Avogadro's  Number 

.\\(»gadro's  number  gives  the  number  of  atoms  present  in 
one  gram  atomic  weight  (»f  anv  material  and  the  number 
of  molecules  j)resent  in  one  gram  molecular  weight  of 
any  material. 

Chemical  Mass  of  an  Atom  or  Molecule.  .\  gram  atomic 
weight  of  hydrogen  weighs  l.(K)8  grams  and  contains 
6.02.5  X  10-'  atoms.  The  rest  mass  of  an  individual 
hydrogen  atom  is  therefore 

l.(K){5/6.02.5  X  10-''  =  1.67  X  10 -'gm 

The  mass  of  an  electron  (calculable  from  known  \alues 
<»f  e  and  of  e/nn  is  9.10B  X  10-’'  gram  so  that  the 


hydrogen  atom  weighs  IJl.lT  times  as  much  as  an  electron. 

By  similar  calculation  the  mas.s  of  an\  atom  or  mole¬ 
cule  can  be  readiU  obtained. 

.Size  of  an  Atom  or  Molecule.  One  gram  molecular 
weight  of  water  ecpials  2  •  16  (»r  IJ!  grams.  Siiice  the 

<lensitv  of  water  is  1  gram  per  cubic  centimeter,  it  follows 
that  the  molecular  weight  will  <K’cupy  lo  cc.  But  a  gram 
mole  of  any  substance  contains  6  X  10-'  molecules  so 
the  volume  occupied  b\  an  assumed  cubical  imdeculc 
of  water  would  be 

lB/6  X  10-='  =  .5  X  10  -='  cm" 

Assuming  the  imdecules  spherical  rather  than  (ubical 
its  volume  would  be  approximately  one  third  less  than 
the  above  \alue  (due  to  interstitial  spacts;  i  or 

2  X  10  -  '  cm" 

I  he  corresponding  radium  is  obtained  from 
4 

—  T  C  =  2  X  10-' 

giving 

r  =  1.7  X  10”  cm 

The  number  of  atoms  in  the  usual  molecule  is  small 
so  that  the  above  \alue.  lO”  cm.  can  be  taken  as  indica¬ 
tive  of  the  order  <»f  magnitude  of  atoms  and  molecules. 


4.  ISOTOPES  AND  THE  PHYSICAL  BASIS  OF  ATOMIC  MASS 

Preceding  sertiems  led  to  determinations  of  the  mass  neutrons  have  practically  the  same  mass  and  are  the  only 

and  charge  of  an  electron — the  smallest  (in  terms  of  two  types  of  “building  blocks*’ which  are  known  to  exist 

mass(  known  atomic  “particle"  and  the  basic  electrical  within  the  nucleus. 


... 


charge  of  which  all  other  charges  are  now  known  to  be 
multiples.  The  present  section  will  extend  the  previous 
experimental  work  to  include  positively  charged  atomic 
particles  and  will  lay  the  groundwork  for  present  ideas 
of  nuclear  structure.  To  anticl})ate.  work  with  positively 
charged  particles  showed  that  the  nucleus  of  anv  atom 
consists  of  two  types  of  particles,  positively  charged 
protons  and  electrically  neutral  neutrons.  Protons  and 


Experimental  Investigation  of  Positive  Hays.  When  a 
gas  within  a  cathode  tube  is  ionized  the  negatively 
charged  particles  are  accelerated  toward  the  positive 
anode.  It  would  be  expected,  therefore,  that  the  positively 
charged  ions  would  accelerate  in  the  direction  of  the  nega¬ 
tively  charged  cathode.  By  cutting  a  small  hole  in  the  cath¬ 
ode  some  of  the  positive  ions  were  observed  passing 
through  the  opening  and  thereby  establishing  a  luminous 
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iK-am.  lUil  since  ionization  occurs  at  all  regions  within  the 
volume  of  gas  it  Is  e\i(lent  that,  unlike  negatively  charged 
electrons  which  originate  at  the  cathode,  the  positive  ions 
wouhl  not  all  have  the  same  velocity.  Those  positive  ions 
which  formed  iti  the  gas  near  the  anode  would  he  ac¬ 
celerated  throughout  practically  the  entire  distance  from 
anode  to  cathode  (due  to  tin*  force  exerted  on  the 
charged  particle  hy  the  electrical  field  I,  whereas  particles 
formed  ne*ar  the  cathode  would  undergo  only  limited 
accelerati<in.  Because  of  the  wide  range  of  velocities 
of  the  positivelv  charged  particles  which  pass  through 
the  hole  In  the  cathode,  it  is  evident  that  the  experimental 
method  used  for  determination  of  the  e/m  of  electrons 
wt)uld  not  he  applicahle.  Some  experimental  j)rocedure 
is  evidently  nee<led  which  will  fix  the  value  of  e/m  in¬ 
dependently  of  \clocit\. 

(a  I  The  fixed  mass — variable  velocity  parabola.  In  the 
determination  of  cathode  ray  velocity  the  electric  field 
and  the  magnetic  field  were  caused  to  exert  force.s  in 
o|)posite  directions.  F'or  positive  rav  experiments  the 
eliMlric  field  is  so  established  that  it  exerts  an  upward, 
•  y  direction,  force  on  the  particle  whereas  the  magnetic 
field  exerts  a  horizontal,  r  x  direction,  force.  The  elec¬ 
tric  field  force  is  eipial  to  the  product  of  the  particle 
i  harge.  7,  and  the  field  strength.  E.  so  that  the  accelera¬ 
tion  of  the  positivelv  charged  particle  of  mass  m  in  a 
vertically  upward  direction  is 


Target 


Cathode 

- — ©  Ions 


Anode^ 


Region  of  constant 
-  (but  not  uniform)  - 
velocity 


Potential  difference 
-causing  horizontal - 
acceleration 


(7a) 


a  =  ([K/m 

By  Newton's  law  of  motion  the  distance  travelled  vertical- 
Iv  hv  the  particle  while  being  acted  on  hy  the  field  would 
he 

V  =  =  n  -^1= 

m 

But  if  the  distance  from  the  point  of  origin  (ionization) 
to  the  cathode  is  L  ( note  that  this  distance  mav  differ 
for  each  |)article(  and  if  the  jiarticle  velocity  at  time  of 
passage  through  the  opening  in  the  cathode  is  v  then  the 
time,  t,  is 

t  L/V 

or 


m  v‘ 


rile  force  exerted  on  the  particle  bv  the  magnetic  field 
is  directed  normal  to  the  particle  path,  hence  is 

qvH  =  mv"/R 

where  R  is  the  radius  of  the  curve  along  which  the  jiar- 
ticle  is  moving.  From  Fig.  7c 

B-  =  (H  -  XI-  +  L- 

so  that,  neglecting  the  second  order  of  .v, 

\  =  L-/2B  =  HqLV2mv  (12 1 

fheii,  sipiaring  eipiation  12.  dividing  by  eijuation  11. 
and  solving  for  X" 

\-  =  (  H-q  L-  2mKly  (Id) 

All  terms  of  eipiation  Id  except  x,  y,  q  and  m  are  con- 
staiiLs  of  the  instrument  and  the  equation  is  that  of  a 
jiarabola  giving  .v  and  y  deflections  of  the  charged 
particle  as  it  leaves  the  electric  and  magnetic  fields.  All 


Fig.  7.  Experimental  determination  of  mass  of  positively  charged 
porticles. 

particles  having  the  same  e/m  therefore  strike  the  target 
along  one  particular  parabola  (Fig.  7b l,  the  faster 
particles  hitting  near  the  center  and  the  slower  ones 
striking  farther  out. 

Exaetness  of  Mass  Determination.  The  positive  ray 
parabola  relationship  proved  highly  effective,  both  as  a 
means  of  investigating  the  charges  of  positive  particles 
and  as  an  experimental  technique  for  accurate  determina¬ 
tion  of  the  masses  of  elements.  Mass  determinations  can 
now  be  made  with  an  accuracy  of  the  order  of  one  part 
in  one  million. 

Discovery  of  Isotopes.  One  of  the  most  significant  re¬ 
sults  of  the  positive  rav  experiments  was  discovery  of 
the  fact  that  all  atoms  of  a  particular  element  do  not 
necessarily  have  the  same  mass.  The  experiments  showed 
that  each  element  has  a  particular  positive  charge  which 
identifies  that  particular  element  and  which  is  associated 
with  particles,  called  protons,  that  equal  in  mass  the 
nucleus  of  the  hydrogen  atom.  Each  atom  ( except  hydro¬ 
gen  I  also  has  uncharged  nuclear  particles,  neutrons, 
which  are  practically  equal  in  mass  t(»  protons.  Thus, 
each  nucleus  consists  of  a  group  of  protons  and  neutrons, 
the  mass  being  some  multiple  of  the  mass  of  a  proton. 

On  examining  the  mass-velocitv  parabola  for  hydro¬ 
gen,  it  was  found  that  three  parabolas  appeared  on  the 
target  and  the  relative  positions  were  such  as  to  indi¬ 
cate  that  the  responsible  charged  particles  have  masses 
in  the  ratio  of  3  to  2  to  1.  Since  the  charge  on  each 
particle  was  found  to  be  exactly  the  same  as  that  of  the 
other  particles,  it  followed  that  the  three  nuclei  probably 
each  consisted  of  one  proton,  the  two  heavier  nuclei  hav¬ 
ing,  in  addition,  a  neutron  or  two  neutrons  in  its  nucleus. 
Thus,  the  normal  hydrogen  atom  consists  of  a  proton 
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Fig.  8.  X-ray  production  by  an  electron  bombardment. 


and  an  electron,  the  cliarges  nentrali/in>i  one  another: 
the  mas>i  of  the  proton  i*;  IJIMT  times  that  of  the  electron. 

In  any  group  of  lO.tMK)  Indrogen  atoms  15  were 
found  t(t  have  a  mass  twice  as  great  as  the  ordinary  atom. 
This  heavy  Indrogen  ■'deuterium"  atom  has  one  neutron 
in  addition  to  its  nuclear  proton.  In  rare  instances  a 
third  hydrogen  atom  was  found,  its  abundance  being  too 
low  to  justify  assigning  a  number  to  it.  hut  its  nucleus 
having  three  times  the  mass  of  the  ordinary  hydrogen 
nucleus.  This  atom,  called  tritium,  is  visualized  as  having 
a  nucleus  w  ith  two  neutrons  and  a  proton. 

The  three  types  of  hvdrogen  atoms  were  found  to  have 
exactly  the  same  chemical  characteristics:  the  sole  dilTer- 
ence  was  with  respect  to  mass.  Hv  definition,  atcmis  of 
«tne  element  which  differ  oidv  in  mass  are  called  isotojies. 

(ai  Distribution  of  isotopes  of  the  same  element  in 
nature.  .\s  vet  no  adecjuate  explanation  has  been  de¬ 
veloped  as  to  the  origin  of  isotopic  atoms.  It  has  been 
found  that  the  ))ercentage  distribution  of  isotopes  of 
each  eleme!it  is  evidently  fixed  and  wherever  the  element 
mav  he  found  in  nature  its  ‘‘natural"  isotope  distribution 
is  the  same.  Thus,  with  hvdrogen  W.9<>5' r  of  the  atoms 
are  of  the  lightest  isotope,  0.015%  are  of  deuterium,  and 
a  negligible  number  are  of  the  very  heavy  hvdrogen. 

Physical  Basis  of  Atomic  Mass.  'I'he  discoverv  of  iso¬ 
topes  paved  the  wav  for  a  further  discoverv  that  revolu¬ 
tionized  the  entire  concept  of  atomic  weight.  In  1929  it 
was  found  that  atoms  of  the  element  oxvgen  were  of 
three  different  masses.  The  most  comnntn  type  of  oxvgen 
atom  1 99.70%  I  had  eight  protons  and  eight  neutrons 
or  a  mass  10  times  as  great  as  that  of  a  hydrogen  atom. 
Two  oxygen  atoms  in  each  thousand,  however,  had  one 
extra  neutr<»n  and  so  were  17  times  as  heavy  as  hydro¬ 
gen.  whereas  37  atoms  in  each  lOO.tMIO  had  still  another 
neutron,  hence,  were  eighteen  times  as  heavy  as  the 
hydrogen  atom.  It  was  immediately  evident,  then,  that 
th  arbitrary  chemical  selecti(»n  (tf  oxvgen "s  atomic  weight 
as  lO.(KM)  was  no  longer  valid  since,  when  based  on 
oxvgen  as  found  in  nature,  the  atomic  weight  applied  not 
to  a  |)articuiar  isotojK*  but  to  a  kind  of  statistically 
“average"  oxygen  atom.  Dhysieists  decided  therefore  to 
assign  Ib.OtMt  to  the  oxvgen  isoti»pe  which  contains  that 
number  of  nuclear  particles. 

(at  Seemingly  fortuitous  relationship  between  arbi¬ 
trary  chemical  selection  of  oxygen  as  standard  and  the 
actual  physical  significance  of  atomic  weight.  When  one 
realizes  the  original  selection  rtf  lO.CKK)  as  the  chemical 


basis  of  oxygen  s  atomic  weight  was  purely  arbitrary  it 
seems  extremely  fortuitous  that  Ut.OdO  should  also  he 
the  physical  basis  of  oxvgen  mass  evaluation.  Actually, 
however,  the  situation  is  not  as  unlikely  as  it  first  ap¬ 
pears  to  be.  The  original  chemical  selection  of  oxygen  as 
16.(MI9  was  intended  entirely  as  a  convenience  in  main¬ 
taining  the  chemical  atomic  weight  of  the  lightest  ele¬ 
ment  hvdrogen — as  slightly  greater  than  unity.  Hut 
physical  investigation  of  atoms  has  shown  that  the  reascm 
for  hvdrogen  being  the  lightest  element  is  because  it 
contains  the  minimum  number  of  nuclear  particles  -a 
single  proton.  Hence.  i?i  terms  of  atomic  structure,  unity 
is  a  most  acce|)table  mass  number  to  assign  to  the  lightest 
isoto|)e  of  hvdrogen  and  1().(MM(  as  the  corresponding 
mass  number  of  the  lightest  isotope  of  oxvgen. 

(bt  Helationship  between  chemical  and  |)hvsical  mass 
units.  I'or  most  |)ractical  purposes  the  difference  between 
the  phvsical  atnl  chemical  basis  of  atomic  weight  is  so 
small  a|)proximateIv  one  part  in  four  thousand  as  to 
be  negligible.  In  nuclear  <‘ngineering.  however,  the  dis¬ 
tinction  must  be  kept  in  mind  as  very  small  changes  in 
mass  will  have  large  ass(K‘iated  imergy  conse(pie!ices. 

(cl  The  basic  atomic  mass  unit.  amu.  W  ith  the  lightest 
isoto|)e  of  oxvgen  assigned  a  mass  number  of  Id. (1(1(1  all 
other  isotopes  (»f  all  other  atoms  can  be  assigned  mass 
numbers  in  terms  of  the  basic  atomic  mass  unit  of  I  Id 
the  mass  of  the  lightest  oxvgen  isotope.  No  actual  isotope 
has  a  mass  ecpial  to  one  atomic  mas,s  unit,  amii,  but  the 
lightest  of  the  hydrf)gen  isotopt's  comes  closest  with  a 
mass  of  I.OOHl  amu.  If  an  isotope  did  exi't  having  mass 
of  1  amu  the  rest  mass  of  one  atom  of  the  ehmient 
would  be 

1  amn  d.()25  X  l(l-•'  1  .(>d  X  !(»-’  gram 

I  he  rest  mass  of  an  atom  of  anv  «‘lement  hav  ing  mass 
nund)er  of  A  is  then  l.dd  X  l(t-^  A  gram. 

Information  C.onccrnin^  the  ."Static  Structure  of  the 
Atoms.  The  experimental  work  with  |tositivelv  charged 
|)articles  thus  provided  a  very  large  amount  of  «lata  con¬ 
cerning  the  magnitude  of  atomic  charges  and  the  mass 
of  various  isotopes.  Frcnn  these  data  it  is  now  pos.sible 
to  make  a  nund>er  of  generalizations  and  t(»  establish 
a  rather  accurate  picture  of  the  static  atom. 

(a  I  Klfective  mass  unit  e(|ual  either  a  proton  or  a 
neutron.  The  re-i  mass  (»f  a  po-itivelv  charged  nuclear 
|)article.  a  prolon.  has  been  determined  as  1.90759  amu 
or  l.(»72T  X  10-'  gram.  Tbe  rest  mass  of  an  uncharged 
nuclear  |)article.  a  neutron,  has  been  determined  a.s 
1.0(K59o  amn  or  l.(»717  X  10-^  gram.  Thus,  for  all  |)ra<-- 
tical  |»ur|»oses  the  proton  ami  neutron  have  the  same  mass 
and  it  is  this  unit  of  mass  which  varies  among  the  iso- 
top<‘s  of  a  given  element. 

(  b  I  I  he  atomic  number.  \s  prev  iously  slated  it  has 
been  found  that  the  chemical  characteristics  of  any  ma¬ 
terials  are  entirely  determined  by  its  positive  nuclear 
charge.  Thus,  the  number  of  |»rot<»ns  in  the  nucleus  is 
definite  identification  of  the  element.  Hv  definition  the 
atomic  number.  Z,  is  ecpial  to  the  number  of  jirotcms: 
hence,  it  is  also  ecpial  to  the  number  of  electrons  in  the 
neutral  atom.  Hydrogen,  with  a  .single  proton  as  its 
nucleus,  thus  has  an  atomic  number  of  one  whereas 
uranium  the  heaviest  of  the  elements  found  in  nature — 
has  ninety-two  nuclear  protons,  so  that  its  atomic  num¬ 
ber  is  92. 
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(c)  riie  atomic-  mass  mimlicr.  I  Ik*  number  of  nuclear 
protons  determines  the  element,  but  the  total  number  of 
nuclear  particles,  protons  plus  neturons,  determines  the 
isotope.  As  a  simj)le  means  of  differentiating  between 
i.sotopes  of  the  same  <*lement.  the  term  atomic  mass 
numb(‘r.  .1.  has  come  into  use.  I  be  mass  number  is  the 
sum  of  neutrons  plus  protons.  Thus,  two  of  the  isotopes 
of  uranium — (.ol  and  .ijl  are  seen  to  each  have 
protons  whereas  the  lighter  isotop’e  has  143  neutrons 
and  the  hea\  ier  isoto|»e  has  1  U)  neutrons. 

Hi  Limitations  i  under  IH  i  on  validity.  In  a  strict 
-ense  the  atomic  mass  numh(‘r  indicates  the  nund)er  of 
nuclear  particles.  In  a  broader  sense  the  mass  number 
closeK  approximates  the  actual  mass  of  any  jiarticular 
isotope.  For  the  lightest  ox\gen  isotope.  the  mass 

is  h\  definition  1(>.  \et  for  all  other  isoto|)es  that  have 
so  far  been  discoxered  the  actual  mass  is  w  ithin  0.8' c 
of  the  mass  numlier.  Thus,  the  mass  number  can  in  every 
case  he  looked  on  as  that  integer  which  is  closest  to  the 


actual  mass  of  the  nucleus  or  particle  in  cjuestion.  On 
this  basis  the  electron  is  identified  hv  the  symhol  le" 
which  indicates  that  an  electron  carries  unit  negative 
charge,  hut  has  a  mass  closer  to  zero  a/nu  than  to  an\ 
other  value  (the  electron  mass  will  he  recalled  to  ap¬ 
proximate  1  H«{37  of  an  atomic  mass  unit  I . 

In  summarv.  then,  an  atom  ionizes  to  form  one  or 
more  negative  ioas  which  are  electrons  and  a  positive 
ion  which  consists  of  the  positively  charged  nucleus  plus 
a  number  of  electrons  which  are  insufficient  in  number 
to  balance  the  charge  on  the  protons.  Loss  of  one  or  more 
electrons  from  an  atom  alters  only  the  charge;  the 
chemical  characteristics  of  the  resultant  positive  ion  are 
identical  to  those  of  the  normal  element  and  the  isotope 
is  in  no  wav  changed. 

If  an  atom  loses  or  gains  a  neutron  its  mass  changes  hv 
approximatelv  1  amu  and  it  hecomes  a  different  isotope 
of  the  same  element.  If  an  atom  loses  or  gains  a  proton, 
it  is  antomaticall V  transmut*‘d  to  a  different  element. 


5.  ELECTROMAGNETIC  RADIATION 


\ll  of  the  manifestations  of  energv  which  have  so  far 
been  discussed  have  involved  particulate  matter:  Klec- 
trons  of  small  hut  measurable  mass  carrving  a  negative 
ele<  trical  charge,  protons  having  a  mass  18.37  times  that 
of  the  electron  hut  carrving  a  positive  charge  c*<pial  in 
value  to  the  nc*gative  electronic  charge,  neutrons  carry¬ 
ing  no  charge  hut  practicallv  ecpjalling  in  mass  the 
proton.  In  this  section  we  shall  investigate  a  basically 
different  energv  manifc*station.  the  transfer  of  energv 
hv  waves  without  the  evident  presence  of  matter  in  any 
form. 

\-AV/y.s  as  ^  onpartirulatp  Energy  Manifestations.  \\  hen 
the  cathode  ravs  (elc*ctronsi  from  a  high  voltage  cathode 
tube  strike  an  anode  which  is  made  of  one  <»f  the  heavy 
metals,  radiation  is  emitted  from  the  anode  (refer  to 
Fig.  8l.  Since  this  radiation  is  in  no  wav  affectc*d  hv 
either  an  electric  field  or  a  magnetic  field,  it  evidently 
does  not  con.«ist  of  charged  jiarticles.  On  the  other  hand 
the  \-ravs  travel  in  straight  liiu*s.  are  able  to  penetrate 
mattc*r  and  can  he  reflected,  refracted  and  diffracted. 
Thus,  in  their  general  behavior  X-rays  resemble  light 
and  are  now  considered  to  he  a  form  of  electromagnetic 
radiation  which  differs  from  light  only  in  that  the  wave 
length  is  much  shorter.  A  discussion  of  the  atomic  origin 
and  strength  of  X-rays  will  he  postponed  until  more  has 
been  developed  concerning  the  geometry  of  the  dynamic 
atom. 

\ataral  Radioactivity.  Toward  the  end  of  the  nine¬ 
teenth  century  chemists  observed  that  salts  of  uranium 
emitted  radiation  which  affected  a  photographic  plate 
and  induced  electrical  conductivitv  ( ionization  I  in  gases. 
Immediate  efforts  were  made  to  determine  the  cause  and 
the  nature  of  the  emitted  radiation. 

(a)  Attributable  to  atomic  causation.  It  was  found 
that  neither  the  quantity  nor  the  quality  of  radiation 
emitted  by  a  given  chemical  compound  was  in  any  way 
affected  hv  such  processes  as  temperature  change  or 
pressure  change.  In  the  case  of  uranium  it  was  further 
found  that  the  amount  of  radiation  emitted  did  not  de- 
|>end  (»n  the  compound,  hut  was  directly  related  to  the 
(fuantitv  of  uranium  in  that  compound.  Evidently  the 


Fig.  9.  Types  of  radioactive  decoy. 

radiation  was  in  some  way  directlv  related  to  uranium 
atoms  and  must  therefore  he  of  atomic  causation. 

ll)l  Types  of  radioactive  emission.  Bv  placing  small 
pieces  of  radioactive  material  at  the  bottom  of  long 
grooves  in  a  lead  block  the  radiation  emitted  by  the 
material  can  he  caused  to  leave  vertically.  If,  now,  a 
strong  magnetic  field  is  established  near  the  point  of 
discharge  it  should  he  possible — assuming  the  radiation 
to  he  charged  particles — to  “bend”  the  emitted  radiant 
“beam”.  This  procedure  was  carried  out  with  many  types 
of  radioactive  material  and  a  sensitized  plate  was  used 
to  identify  the  position  of  the  emitted  beam.  The  results, 
shown  in  Fig.  9.  indicated  the  existence  of  two  types  of 
jiarticulate  radiation  and  of  one  associated  type  of  non¬ 
particulate  radiation. 

(l  i  Alpha  particles  and  their  characteristics.  In  some 
cases  the  radiant  beam  was  deflected  by  the  magnetic 
field  in  a  direction  which  .showed  that  the  beam  con¬ 
sisted  of  positively  charged  particles.  This  type  of  radio¬ 
activity  was  first  referred  to  as  alpha  radiation  and  was 
said  to  consist  of  alpha  rays.  Subsequent  investigation 
disclosed  that  the  actual  emitted  alpha  particle  is  really 
the  doubly  positive  charged  nucleus  of  the  helium  atom. 
Thus,  an  alpha  particle  is  a  helium  ion  and  it  consists 
of  two  protons  and  of  two  neutrons.  Relatively  speaking, 
an  alpha  particle  is  extremely  heavy  and  though  it  does 
not  possess  anv  appreciable  power  of  penetration  fa 
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lypical  alpha  particle  tra\els  at  something  less  than  one 
tenth  the  velocity  of  light  and  would  he  incapahle  of 
passing  through  this  sheet  of  paper  I  it  does  have  very 
great  ionizing  effect  on  any  material  which  it  penetrates. 

(a)  The  process  of  alpha  decay.  When  a  radioactive 
element  emits  alpha  particles  it  is  evident  that  nuclear 
changes  must  he  taking  place.  Loss  of  an  alpha  from 
any  nucleus  means  a  reduction  in  atomic  numher  of  two 
( hence,  transmutation  of  that  atom  to  a  lighter  element  t 
and  a  reduction  in  atomic  mass  numher  of  four.  It 
follows,  therefore,  that  any  radioactivity  which  involves 
alpha  emission  must  accordingly  involve  a  spontaneous 
process  of  transmutation. 

(2)  Beta  particles  and  their  characteristics.  With  an¬ 
other  type  of  radioactive  decay  the  emitted  radiation  was 
found  to  he  hent  hy  the  magnetic  field  in  a  direction 
which  indicated  that  the  radiation  consisted  of  negative¬ 
ly  charged  particles.  This  type  of  radioactivity  was  origi¬ 
nally  referred  to  as  the  emission  of  beta  ra\s.  hut  sub- 
se(juent  investigation  slntwed  that  the  particles  in  (jues- 
tion  were  electrons. 

(ai  The  process  of  beta  decay.  All  radioacti\e  proc¬ 
esses  involve  tranmutation.  hence  require  alteration  in 
the  number  of  prcitons  in  an  atom.  In  the  case  of  beta 
decay  the  emitted  electron  is  not  one  (tf  those  which 
make  up  the  structure  of  a  neutral  atom,  hut  rather  is 
created  in  the  process  of  converting  a  neutron  into  a 
proton.  In  equation  form 

,,n’  =  -t-lp' 

which  indicates  that  a  neutron  possessing  no  charge  hut 
unit  mass  yields  a  proton  with  unit  positive  electronic 
charge  and  unit  mass  together  with  an  electron  possess- 

6.  GEOMETRY 

Preceding  sections  have  established  the  three  funda¬ 
mental  atomic  ‘‘building  block.*"  as  the  proton,  the  neu¬ 
tron.  and  the  electron.  Further,  it  has  been  established 
that  certain  elements,  as  radium  and  uranium,  are  given 
to  spontaneous  transmutation  to  other  more  stable  ele¬ 
ments  and  that,  as  a  c<»nsequence  of  the  transmutations, 
radioactive  emissions  of  b(»th  nuclear  particles,  and 
electrons,  and  electromagnetic  radiations  mav  occur.  The 
intent  of  the  present  section  is  to  investigate  the  struc¬ 
tural  arrangement  within  the  atom  and  thereby  to  pave 
the  way  for  a  more  detailed  anabsis  of  the  t\pes  of 
atomic  and  nuclear  processes  which  are  important  to 
man. 

Concept  (and  Consequences )  of  a  Solid  Atom.  One  of 
the  fir.st  attempts  to  explain  or  to  describe  the  internal 
construction  of  the  atom  was  based  on  it  visualization  as 
a  solid  sphere,  of  known  diameter  approximating  10^ 
centimeters,  consisting  of  crowded  neutrons,  protons  ami 
electroas,  the  number  of  each  such  “building"  block  being 
scattered  rather  uniformly  through  the  “solid"  atom 
(refer  to  Fig.  10a  i.  In  term.*  of  this  picture  there  would 
be  only  minor  electrical  forces  within  the  atom  as  the 
number  of  electrons  equalled  the  number  of  protons,  and 
since  their  respective  charges  are  equal  and  opposite  in 
size  they  would  be  expected  largely  to  cancel  one  anf»ther. 

W  hen  such  an  atom  was  bombarded  with  a  charged 
particle,  such  as  an  alpha  particle,  it  would  be  expected 


ing  unit  negative  electrtuiic  charge  but  zero  mass  number. 

In  the  process  of  beta  decay  the  atom  is  transmitted 
to  an  element  having  an  atomic  number  one  higher  than 
the  parent  atom,  but  of  ecpial  atomic  mass  number. 
Thus,  beta  decay  creates  a  heavier  element  (but  an  isot(»pe 
of  e(|ual  mass)  whereas  alpha  decay  creates  a  lighter  ele¬ 
ment  as  well  as  a  lighter  (  by  b»ur  amu )  is(>tope. 

Beta  particles  are  more  penetrating — but  pro<luce  less 
ionization-  than  alpha  particles,  but  even  so  they  are 
readily  stopped  bv  a  thin  (2mm  I  sheet  of  aluminum 
foil. 

(d)  Gamma  waves  and  their  characteristics.  Some 
radioactive  materials,  whether  decaying  bv  alpha  emis¬ 
sion  or  by  beta  emission,  were  found  also  to  radiate 
nonparticulate  energy  in  the  form  of  electromagnetic 
waves  similar  to  \-ra\s  or  t«»  light.  This  tvpe  <)f  emission, 
called  gamma  rays,  was  found  to  be  characterized  by 
low  ionizing  power,  but  bv  very  great  capacity  for  pene¬ 
tration. 

(a  I  The  bansteinian  explanation  of  gamma  emission. 
In  an  earlier  secticm  Finstein's  ctjuation  for  the  con¬ 
version  of  mass  to  energy  was  given.  As  will  be  seen 
later  the  processes  involved  with  change  in  the  structure 
of  a  nucleus  frecjuently  lead  to  the  conversion  either  of 
mass  to  energy  or  of  energv  to  mass.  \\  hen  transmuta¬ 
tion  of  an  atom  takes  place  as  a  result  of  either  alpha 
or  beta  decay,  there  mav  be  (but  not  alwavs  ist  a  small 
reduction  in  the  mass  of  the  remaining  nucleas.  hence, 
liberation  of  a  (juantitv  of  energv  whi<h  then  leaves, 
without  any  associated  mass,  as  a  gamma  rav.  From 
another  standpoint  a  gamma  is  emitted  in  the  process 
which  permits  an  undulv  eiiergized  or  “excited  "  nucleus 
t(t  return  to  its  “ground"  state  or  tiormal  energv  level. 

OF  THE  ATOM 

that  the  alpha  would  penetrate  the  atom,  but  would  not 
be  appreciably  affected  bv  electrical  forces  <»f  re|)ulsion. 
As  the  alpha  entered  a  region  near  a  proto!i  there  would 
be  some  repulsion  and  as  it  approached  an  electron  there 
would  be  attraction,  the  expected  overall  elfect  being 
many  minor  dedlections  of  the  alpha  particle,  but  each 
such  deflection  being  (tf  the  order  of  oidv  a  few  degrees. 

F'.X|)erimentallv.  however,  the  above  exjtectations  were 
not  at  all  realized.  Alpha  particles  were  found  to  pene¬ 
trate  far  within  the  atom  without  undergoing  anv  ap¬ 
preciable  deflection,  but  as  they  closelv  a|)proached  the 
center  terrific  force  of  repulsion  was  evidenced  and  the 
alpha  particle  was  fr(‘(picntlv  (hdlected  through  a  very 
large  angle.  Thus,  alpha  deflectittns  proved  that  the  con¬ 
cept  of  a  solid  atom  was  not  valid. 

Concept  of  a  ‘‘.\uclear‘'  Atom.  One  immediate  mean.* 
of  explaining  the  large  alpha  dcdlections  would  be  t(» 
picture  the  mass  of  the  at<»m.  and  all  of  its  positive 
charge.  located  in  a  very  small  dense  nucleus  and  sur¬ 
rounded  at  relatively  great  distances  bv  the  electrons 
(refer  to  Fig.  lObl.  Thus,  a  dense  central  core  (the 
nuclear  material  is  now  knctwn  to  have  the  unbelievable 
density  of  1(K)  million  ton  per  cubic  centimeter)  concen¬ 
trates  mass  and  charge,  whereas  the  diffuse  cloud  of 
surrounding  electrons  has  relatively  little  effect  on  bom¬ 
barding  particles. 

It  was  found  ex|)erimentally  that  bombarding  alpha 
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|»arli(  l(*s  approaclu-d  to  within  approximately  10 '■  cm 
of  the  atomic  center  ami  that,  when  this  close,  they  were 
repulsed  with  \ery  great  force.  Hecalling  that  the  atcmiic 
diameter  is  <d  the  order  of  10''  and  that  the  nucleus  is 
necessarily  less  than  10'-  in  diameter  (as  alpha  particles 
would  not  he  repuWd  if  they  actually  entered  the  nucleus) 
it  then  hecomes  evident  that  the  <liameter  of  the  atom  is 
some  10.000  times  greater  than  the  nuclear  diameter. 

(al  Application  of  the  ('oulond>  layv.  Ihe  “nuclear” 
atom  provided  a  very  satisfactory  ex|)lanation  of  the  ob¬ 
served  phenomena  of  alpha  scattering,  hut  in  doing  so 
introduced  a  neyv  point  that  re<piired  explanation.  Visual¬ 
ization  of  all  the  protons  as  being  gathered  in  the  nucleu.s 
adecpiatelv  explained  the  great  (^tuloinh  force  of  repul¬ 
sion  experienced  hv  the  doubly  |)ositiyely  charged  alpha 
particle  as  it  apprctached  the  nucleus.  Hut  hoyv  to  ex- 
|>lain  the  failure  of  the  nucleus  to  break  apart  as  a  result 
of  the  expecte<l  Coulomb  forces  tending  to  separate  the 
protons? 

I  hi  Hreakihiyvn  of  the  Coulomb  layv.  In  .seeking  an 
explanation  of  the  above  dillicultv  the  suggestion  yvas 
made  that  the  inverse  s(juare  relationshi|)  (the  Coulomb 
layv  I  applied  up  to.  but  not  beyond,  a  certain  small  dis¬ 
tance  from  the  nucleus.  If  this  yyere  true  it  yvould  then 
be  exjM'cted  that  some  s|)ecifically  nuclear  force,  non¬ 
electrical  and  far  more  poy\erful  than  either  gravitational 
or  electrical  force.s.  w<*uld  take  over  and  control  yvithi  i 
the  nucleus  itself.  Hv  bombarding  nuclei  of  the  lighter 
elements  yvith  high  kinetic  energy  alpha  particles  the 
bombarding  particles  yvere  caused  more  closely  to  aj)- 
proach  the  nucleus  (becau.se  of  lesser  positive  nuclear 
charge  I  than  ha<l  been  possible  with  heavier  nuclei.  I'hese 
experiments  established  IkwoikI  doubt  that  the  inverse 
s<|uare  layv  breaks  down  in  the  vicinity  of  the  nucleus 


Bombarding  ^ 
^rticte^^^ 


Solid  atom 
(10a) 


Fig.  to.  The  "solid"  atom  ond  the  "nuclear"  atom. 


Fig.  1  1.  The  region  of  breakdown  of  coulomb  forces. 


and  that,  if  the  bombarding  |)article  succeeds  in  pene¬ 
trating  the  nucleus,  the  (loulomb  force  entirely  vanishes 
and  i.s  replaced  yvith  a  much  more  powerful  force  of 
nuclear  attraction.  Referring  to  Fig.  11.  the  approaching 
))article  is  subjected  to  increasing  rejrulsion  until,  near 
the  top  of  the  “crater.”  the  rate  of  increase  of  repulsion 
with  approach  distance  decreases,  finally  reverses,  and 
the  bombarding  particle  is  noyv  held  in  the  “yvell”  of  the 
potential  energy  crater  yvhere  it  i.s  subjected  to  the  specific 
nuclear  “binding  forces”  will  be  presented  later, 
nuclear  force  of  attraction.  A  quantitative  discussion  of 
(cl  (,)uantization  of  electron  orbits.  Returning  now 
to  the  basic  idea  of  the  nuclear  atom  it  is  evident  that  if 
the  electrons  are  to  be  pictured  as  out  some  distance  from 
the  nucleu.'i  the  atom  must  be  dynamic  rather  than  static. 
.\  negatively  charged  electron  a  distance  out  from  a 
positively  charged  nucleus  would  be  subject  to  a  Coulomb 
force  of  attraction  and  would  “fall  in”  to  the  nucleus  if 
it  yvere  not  subject  to  some  opposing  force. 

If  each  electron  were  revolving  around  the  nucleus  in 
a  fixed  orbit  and  at  fixed  velocity  there  would  be  a 
centripetal  acceleration  establishing  an  outward  force 
such  that 

Force„„t  —  m'a  =  m'v-/r 

Hut  the  Coulomb  force  of  attraction  .<sets  up  an  inward 
force 

Forccin  =  ee/r- 

Then  for  the  electron  to  be  in  equilibrium 
m'y-/r  =  e-/r- 

or  y-  =  e-’/rn'r  (14) 

which  establishes  a  functional  relationship  between  orbit 
radius  and  the  electron  velocity  needed  to  maintain 
dynamic  equilibrium. 

The  next  two  steps  in  the  visualization  of  atomic  struc¬ 
ture  involve  hypotheses  which  cannot,  from  simple  ob¬ 
servable  facts,  be  justified  except  that  they  led  to  con- 
seijuences  which  were  consistent  with  experimental  re¬ 
sults.  Just  as  mass  had  been  quantized  in  the  atom, 
electric  charge  in  the  electron,  so  it  was  now  proposed 
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Fig.  12.  The  quantization  of  electron  orbits. 


the  angular  inonientuin  of  an  election,  in'\r,  must  also 
he  (|uantized,  giving 

m^vr  =  nK 

where  n  is  now  a  series  of  (]uantuni  numbers  ( 1,  2,  3 
.  .  .  .  t  and  A  is  a  constant.  The  value  of  A  was  said 
to  he  Planck's  constant,  h  (0.02.5  X  10 -"i  divided  hv 
277 :  then 

277  m’vr  ==  nh  (15) 

Hut  e(|uations  11  and  15  show  immediatelv  that  quanti¬ 
zation  of  the  angular  momentum  has.  as  a  consequence, 
(]uantization  of  the  possible  orbits  in  which  an  electron 
is  ‘’permitted"  to  rotate.  F.liminating  v  between  eijuations 
14  and  15 

477-  (  nP  I  -  ( e-/ nPr )  r-  =  n-h- 

r  =  n-h-/477-nPe-  (lOi 

.‘‘ubstituting  known  values  for  m',  e,  and  h.  give.* 

r  =  0.529  X  10-^  (nvi  cm  (17 1 

where  r  is  the  radius  of  each  “permitted''  orbit  and  n 
is  the  (piantum  number,  equalling  various  integers  as 
1.  2.  3.  4  ...  .  Thus,  the  allowed  orbits  for  electrons  are 
1.  4.  9.  10.  25  . X  0..529  X  10"  cm. 

tdl  The  wave  hypothesis.  The  nuclear  atom  and  the 
quantization  of  electron  orbits  was  (and  is)  an  adequate 
hypothesis  as  applied  to  the  simpler  elements,  but  it  was 
incapable  of  providing  adequate  explanation  of  the  be¬ 
havior  of  atoms  which  have  many  electrons.  This  diffi¬ 
culty  was  largely  overcome  by  a  proposal  to  visualize 
electrons  as  possessing  some  of  the  characteri.«tics  of 
waves  as  well  as  particles.  For  electromagnetic  radiation, 
the  quantization  of  energy  had  led  to  the  photon  as  the 
smallest  energy  quantity  associated  with  radiation  of  a 
given  wave  length.  The  equation  was 

Photon  energy  =  hi-  =  hA.  (18) 

where  h  is  Planck’s  constant,  v  is  the  frequenc\  of  the 


radiation  and  A  its  wa\e  length.  From  eipiation  18  it 
is  evident  that  a  larger  quantitv  of  energv  is  associated 
with  high  frequency  short  wave  length  electromagnetic 
waves. 

In  1924  de  Broglie  predicted  that  the  wave  theory 
would  be  applied  to  the  electron.  According  to  this  con¬ 
cept.  an  electron  beha\es  not  as  a  particle  travelling  in 
a  fixed  orbit,  but  rather  as  a  wave  occupying  the  region 
of  that  orbit.  This  conce|tt  had  tme  immediatelv  helpful 
consequence  since  it  provided  an  explanation  of  the 
seemingly  arbitrary  inclusion  of  277  as  a  multiplying 
factor  in  equation  15;  thus,  if  an  electron  acts  as  a  circu¬ 
lar  wave  (refer  to  Fig.  12  i  it  must  both  start  and  end  at 
the  same  point  on  the  circle;  the  need  of  277  as  a  basic 
constant  in  the  mentioned  equation  then  becomes  immedi¬ 
atelv  evident. 

l)e  Broglie  further  expanded  the  ap|tlicalion  of  the 
wave  concept  to  jiarticles  by  noting  that,  as  applii'd  to 
waves  the  fundamental  energy,  equation  (18)  could  be 
w  ritten 

Ph(»ton  energv/velocitv  ==  eipiivaleiit  momentum 

=  hi'/c  =  h  A  (19) 

For  particulate  matter  the  above  eipiation  permitted  ex¬ 
pression  of  particle  momenlum  in  lerm>  of  a  difiiud 
(•(piivalent  wave  length.  A,.. 

Particle  momentum  ="  mv  “  h/A,. 
or 

A,.  l;/mv  1 2(1) 

From  eipiation  2(1.  note  that  the  eipiivalenl  wave  length 
of  a  particle  increasis  a-  the  veloeilv  dt'cieases.  Ihus. 
an  electron  travelling  a!  high  speed  woidd  have  a  ^horter 
eijuivalent  wave  length  than  one  id  the  same  mass 
travelling  less  rapidiv.  's  will  be  shown  later,  the  equiv¬ 
alent  wave  length  is  significant  in  explaining  a  tvpe  of 
radiation  damage  to  materials  whii  h  is  said  to  be  due 
to  “(lompton  effe’ct  ". 

Electron  Shells  (a  nen  sipiifiranve  oj  valence  t.  Fxten- 
sion  of  the  concept  of  orbital  (piantization  led  to  the 
s<*-called  Pauli  exclusion  [irinciple  which  relates  the 
number  of  electrons  in  particular  orbits  to  four  quantum 
numbers  which  relate  spin  angular  momenlum.  magnetic 
splitting  of  spectral  line.s.  deviation  of  the  orbit  from 
circular  to  elli|)tical  form,  and  the  basic  quantum  number 
which  fixes  the  orbit.  1  he  Pauli  principle  is  merely  men¬ 
tioned  here  as  it  invidves  an  ap|)lication  of  quantum 
mechanics  beyond  the  intended  level  of  this  presentation. 
It  is  important,  however,  to  identifv  the  Pauli  method 
as  a  hypiithe.sis  which  has  successfullv  explained  the  en¬ 
tire  structure  underlying  the  IVriodic  Table  of  the  Fle- 
ments. 

One  of  the  most  significant  deductions  which  follows 
from  the  Pauli  exclusion  principle  is  that  any  one  orbit 
(or  better,  “shell”)  can  be  occu|)ied  by  not  more  than 
2n-  electr<*ns  where  n  is  the  (juantum  number  of  the 
shell  in  que.stion.  Thus,  applying  the  2n-  requirement, 
the  theoretical  number  of  electrons  would  be  two  in  the 
inner  shell,  eight  in  the  second  shell,  eighteen  in  the  third 
shell  and  thirtv-two  in  the  fourth  shell.  Because  of  a 
complex  system  of  suhshells  the  actual  number  of  elec¬ 
trons  in  shells  in  the  heavier  atoms  exhibits  some  de¬ 
parture  from  this  theoretically  expected  result.  Under 
some  circumstances,  vacancies  may  temporarily  occur  in 
inner  shells,  but  for  stability  all  shells  except  the  outer- 
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Fig,  13.  Arrangement  of  the  periodic 
toble  of  the  elements. 
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most  will  have  their  full  |)ermitte<l  nuinher  of  electron.'^. 

riie  coneept  of  electron  shells  permits  giviri"  increased 
significance,  meaning  and  utility  to  the  term  valence. 
\  alence  is  now  regarded  as  indicative  of  the  extent  to 
which  the  outer  shell  of  a  particular  atom  is  fdled  or 
partially  enijitv.  If  the  shell  is  filled  the  valence  is  zero. 
If  (for  n  greater  than  one  I  the  outer  shell  has  only  1.  2. 
or  d  electrons  its  corresponding  valence  is  -r  1.  *  2.  or 
d.  If  (for  II  greater  than  one  l  the  outer  shell  lacks 
1.  2.  or  d  elections  <»f  heing  filled  the  corres|)onding 
valence  is  — 1.  — 2.  or  d.  respectively.  As  typical  ex¬ 
amples  : 

1  Iv  drogen 

1  electron  in  n  1  shell: 

no  others:  valence  1 

1  lelium 

2  elrclron.s  in  n  1  shell: 

no  others:  valence  0 

l.ithium 

2  electrons  in  n  1  shell: 

1  electron  in  n  2:  valence  •  1 

r>erv  Ilium 

2  electrons  in  n  =  1  shell: 

2  electrons  in  n  =  2:  valence  +2 

Ihiron 

2  electrons  in  n  =  1  shell: 

d  electrons  in  n  =  2:  valence  *-d 

(iarhon 

2  electrons  in  n  “  1  shell: 

1  electrons  in  n  —  2;  valence  •  4 

Nitrogen 

2  electrons  in  n  =  1  shell: 

5  electrons  in  n  ~  2;  valence  —3 

( fxvgen 

2  electrons  in  n  ==  1  shell; 

6  electrons  in  n  =  2;  valence  —2 

Fluorine 

2  electrons  in  n  =  1  shell; 

7  electrons  in  n  =  2;  valence  —1 


Neon 

2  electrons  in  n  =  1  shell: 

15  electrons  in  n  —  2:  valence  0 

Sodium 

2  electrons  in  n  =  1  shell  and 
<>  electrons  in  n  ~  2  shell  and 
1  electron  in  n  =  d  shell,  so  that  valence  is  +1 
t*eriodic  Table  of  the  Klements.  When  the  elements 
are  arranged  in  order  of  their  atomic  number  it  is 
found  that  a  marked  periodicity  occurs  with  respect  to 
many  of  their  properties:  thermal  and  electrical  con¬ 
ductivity,  thermal  expansion,  compressibility’  and  many 
other  {iroperties  are  found  to  vary  in  a  cyclic  wav.  Fig. 
Id  shows,  in  form,  a  typical  arrangement  of  the  periodic 
table.  The  horizontal  lines  or  periods  group  elements  in 
terms  of  the  electron  shell  in  which  thev  occur.  Thus,  the 
first  period  contains  only  the  tw  o  elements,  hy  drogen  and 
helium  which  suffice  to  fill  the  inner  shell  with  electrons, 
fhe  second  period  includes  the  weight  of  elements,  from 
lithium  through  neon,  which  serve  to  identify  all  eight 
electronic  states  of  the  second  shell.  The  third  period 
starts  with  sodium  which  has  only  one  electron  in  its 
n  —  d  shell. 

The  vertical  columns  of  the  periodic  table  group  the 
elements  in  terms  of  their  valencies.  Thus,  hydrogen, 
lithium  and  sodium  are  all  in  same  column.  I,  and  all 
have  valencies  (refer  to  the  previous  tabulation)  or  -'-I. 
Helium  and  neon  are  both  in  column  0  and  each  is 
characterized  by  having  a  filled  outer  shell,  thus  zero 
valence. 

fa)  Explanation  of  inert  gases.  Examination  of  a  com¬ 
plete  periodic  table  (note  that  Fig.  13  is  only  a  skeleton 
form)  will  show  that  all  elements  which  have  filled  outer 
electron  shells  are  characterized  by  the  lack  of  chemical 
activity.  A  filled  shell  evidently  means  a  very  stable 
atom  and  one  that  will  not  readily  undergo  chemical 
reaction.  The  inert  gases  which  appear  in  column  0 
(helium,  neon,  argon,  krypton,  xenon,  and  radon)  are 
good  examples  of  this  fact. 
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(1*1  The  chemical  significance  of  outer  orbit  electrons. 
The  vacancies  in  the  outer  electron  shell  plav  a  very  im¬ 
portant  part  in  the  formation — and  maintenance — of 
chemical  compounds.  With  resjject  to  damage  received 
by  materials  exposed  to  radiation  from  a  nuclt*ar  reactor, 
it  will  be  seen  that  ionic  compounds  are  much  less  sub¬ 
ject  to  decomposition  than  are  compounds  of  some  other 
types.  An  ionic  compound,  in  terms  of  the  periodic 
table  arrangement,  would  be  one  composed  (tf  two  atoms 
each  with  the  same  but  o|)j)osite  \alence.  d  ims,  potassium 
with  a  valence  of  -^1  combines  with  chlorine  having  a 
valence  of  — 1;  this  means  that  the  one  extra  electron 
in  the  outer  orbit  of  the  |)otassium  at(*m  is  utilized  or 
“shared”  by  the  chlorine  atom  which  uses  the  extra 
electron  to  fill  its  own  outermost  shell. 

(cl  Bohr's  c<»ncept  of  electron  “jumjjs".  An  electron 
in  space  outside  of  a  nucleus  posses.sies  an  amount  of 
potential  energy  equal  to  the  work  which  would  have  to 
Ite  done  on  the  electron  to  move  it  ( agaWfst  (he  attrac¬ 
tive  Coulomb  force  Ze/r-l  from  its  ^elected  positi<*n  to 
infinity.  For  a  hydrogen  atom  (having  a  single  proton  I 
/  is  also  ecjual  to  the  electronic  charge  and  the  p«»tential 
energy  is  then  e-/r  (note  that  this  term  is  for  energy, 
not  force,  hence  the  first  power  of  the  electron  orbit 
radius  appears  in  the  dem»minator  i . 

In  addition,  the  electron  possesses  kinetic  energy 
amounting  tc*  (neglecting  the  relativistic  mass  increase) 
l;.«m'v-.  The  total  energ\  possessed  bv  the  electrctn  is 
thereb*re 

Fnergy  =  lom’\-  —  e-/r  (21  i 

But  in  order  for  the  electron  not  to  “fall  into  '  the  nucleus, 
it  has  alread\  been  shown  that 

m’v-  =  e-/r 

d  hen  by  substitution 


special  occasion,  literally  “jump  '  fr<»m  one  allowed  orbit 
to  another.  If,  for  example,  a  bombarding  particle  were 
to  knock  an  electron  out  of  an  inner  <»rbit.  Bohr  visual¬ 
ized  that  an  electron  from  an  outer  orbit  would  jum|) 
or  undergo  transition  t(*  the  vacancy.  Since  the  energy 
associated  with  the  outer  orbit  is  greater  than  that  asso¬ 
ciated  with  the  inner  it  follows  that  the  electron  “jum|) 
w  ill  be  accom|)anied  bv  a  massless  release  of  energy — 
as  electromagnetic  radiation — equal  to  the  amount  calcul¬ 
able  from  e(|uation  2d. 

(dl  Normal  or  “base  "  states  and  “excited  '  states.  I  he 
Bohr  visualization  of  electron  jumps  leads  at  once  to  the 
idea  that  a  normal  atom  has  extranuclear  electrons  which 
are  in  “base*’  states;  that  is.  possessed  of  a  substantial 
degn*e  of  stability  and  m»t  likely  to  undergo  spontam'ous 
transitiem.  As  a  result  of  atomic  collisions  or  due  to 
rece|)tion  of  energy  from  some  other  source  (as  fr<»m 
received  gamma  rays  I  one  <»r  more  electrons  temporarih 
receive  m<*re  energ\  than  corresponds  to  the  normal 
state:  these  “excited”  or  “energetic”  electrons  then  jutiq* 
in  a  direction  of  greater  stability.  \n  outward  jump  re- 
<|uiri*s  that  energy  be  absorbed  in  the  process  whereas  an 
inward  jump  is  alwa\s  accompanied  b\  the  release  of 
energ\ . 

l*r(uliiclion  of  ^‘‘hard''  and  “sofT’  \-ra\s.  Previously 
the  producti(*n  of  X-rays  was  pictured  as  twcurring  as 
a  result  of  bondtardment  of  the  anode  b\  cathode  par¬ 
ticles.  Now  it  is  possible  t(*  visualize  this  j»ro<edure  in 
quantitative  terms.  As  the  fast  cathode  particles  enter 
the  target  (anode I  they  displace  orbital  electrons  thereby 
leaving  the  affected  atcmi  in  an  excited  state.  In  order  to 
return  to  a  stable  condition  tbe  affwted  at(»m  emits  a 
photon  of  energy  in  the  form  of  electromagnetic  radi¬ 
ation  in  the  range  <tf  wave  lengths  which  correspond  to 
\-ravs.  From  (‘(juation  lo 


Fnergy  =  — e-/2r  (22 1 

But  substituting  for  r  from  ecpiation  16  we  obtain 

Fnergy  =  —  27r-nde^/n-h-  (2.‘il 

Fvidentlv.  therefore,  the  kinetic  energy  p«»ssessed  bv 
an  electron  is  greater  f(»r  larger  diameter  orbits,  its 

p«)tential  energy  is  less,  and  it  would  consequently  re()uire 
less  added  energy  to  affect  tbe  removal  of  the  electron 
from  its  orbit.  Comparing  the  difference  of  energies 
associated  with  two  electrons  in  orbits  corresponding  to 
(piantum  numbers  nj  and  n^ 

Fnergy  difference  =  27r-m'e^/h-f  (  l/ui"  I  — 

(l/n,.-l]  (2i) 

Bohr  hypothesized  that  though  electrons  must  travel 
in  orbits  «»f  quantized  radii  they  can  nonetheless,  on 


Photon  energy  =  hr  (1<{( 

but  the  energy  of  the  X-ray  must  be  equal  to  the  energy 
available  from  the  orbital  jump.  I'hus.  from  etpiations 
IB  and  21 


I  bus.  the  energy  (*f  the  X-rav  de|M‘nds  on  the  magnitude 
of  the  <»rbital  jump.  An  electron  which  umicrgoes  transi¬ 
tion  from  one  orbit  to  an  adjacent  inner  one  would  cor- 
respitnd  to  a  low  energy  photon  or  a  “soft*’  ray  ( refer  U* 
Fig  12l.  whereas  an  electron  which  jumped  from  an 
outer  orbit  to  one,  two  or  three  allowed  radii  farther  in 
would  correspond  to  a  correspondingly  large  energy 
photon  and  this  would  then  be  describ»*d  as  a  “hard  "  ray. 


Sections  dealing  uith  Artificial  Radioactivity,  the  Chart 
of  the  \uclides,  \uclear  Energy,  Radiation  Daniape,  Ra¬ 
diation  Effects  on  Materials,  and  Health  Rhysics  u  ill  he 
published  in  the  September  issue. 
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HEATING  PLANT  OPERATING  HOURS  AND  LOAD  FACTOR 


No.  of  Hours 
Intermittent 
Heating  Plant 
Operates  per 
Normal  Year 


NEBRASKA  (Gmduded) 


Seasonal 
Load  Factor, 
Normal 
Year, 
Per-Cent 


Omaha-A 

Valentine-C 


Las  Vegas-C 

Reno-A 

Winnemucca-A 


NEVADA 


NEW  HAMPSHIRE 


Concord-A 


NEW  JERSEY 


Atlantic  City-C 

Newark-A 

Trenton-C 


Albuquerque-A 

Roswell-A 


NEW  MEXICO 


NEW  YORK 


Asheville-C 

Charlotte-A 

Greensboro-A 

Raleigh-C 

Wilmington-A 

Winston-Salem-A 


NORTH  DAKOTA 


Bismarck-A 

Fargo-A 

Williston-C 


Albany-A 

2232 

34-7 

Albany-C 

2021 

32.9 

Binghamton-A 

2409 

34.5 

Binghamton-C 

2103 

32.7 

Buffalo-A 

2339 

35-7 

New  York-LaG.-A 

1849 

32. 5 

New  York-C 

1868 

32.3 

New  York-Cent.  Pk. 

*833 

32.5 

Oswego-C 

2231 

33-2 

Rochester-A 

2337 

36.1 

Schenectady-C 

2258 

35-5 

Syracuse-A 

2089 

331 

NORTH  CAROUNA 

No.  of  Hours  Seasonal 
Intermittent  Load  Factor, 


Heating  Plant 
Operates  per 
Normal  Year 


Akron-Canton-A 

Cincinnati-A 

Cincinnati-C 

Cincin.-Abbe  Obs. 

Cleveland-A 

Cleveland-C 

Columbus-A 

Columbus-C 

Dayton-A 

Sandusky-C 

Toledo-A 

Youngstown-A 


OKLAHOMA 


504 

26.9 

395 

28.5 

664 

31.8 

338 

27.6 

119 

24.8 

623 

3*-3 

Oklahoma  City-A 
Oklahoma  City-C 
Tulsa-A 


Baker-C 

Eugene-A 

Medford-A 

Pendleton-A 

Portland-A 

Portland-C 

Roseburg-C 

Salem-A 


OREGON 


PENNSYLVANIA 


Allentown-A 

Erie-C 

Harrisburg-A 

Philadelphia-A 

Philadelphia-C 

Pitts.  AU.  Airport 

Pitts.  Gr.  Pitt.  Air. 

Pittsburgh-C 

Reading-C 

Scranton-C 

Williamsport-A 


RHODE  ISLAND 


Block  Island-A 

Providence-A 

Providence-C 


Normal 

Year, 

Per-Cent 
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No.  of  Hours 
Intermittent 
Heating  Plant 
Operates  per 
Normal  Year 


SOUTH  CAROLINA 


Charleston-A 

Charleston-C 

Columbia-A 

Columbia-C 

Florence-A 

Greenville-A 

Spartanburg-A 


SOUTH  DAKOTA 


Huron-A 
Rapid  City-A 
Sioux  Falls-A 


TENNESSEE 


Chattanooga-A 

Knoxville-A 

Memphis-A 

Memphis-C 

Nashville-A 


Abilene-A 

Amarillo-A 

Austin-A 

Big  Springs-A 

Brownsville-A 

Corpus  Christi-A* 

Dallas-A 

Del  Rio-A 

El  Paso-A 

Fort  Worth-A 

Ft.Worth-A.  Cart.  Fid. 

Galveston-A 

Galveston-C 

Houston-A 

Houston-C 

Palestine-C 

Port  Arthur-A 

Port  Arthur-C 

San  Antonio-A 

Waco-A 


Seasonal 
Load  Factor, 
Normal 
Year, 
Per-Cent 


VERMONT 

Burlington-A 

.2516 

37-3 

VIRGINIA 

No.  of  Hours 
Intermittent 
Heating  Plant 
Operates  per 
Normal  Year 


Milford-A 
Salt  Lake  City-A 
Salt  Lake  City-C 


■ 


Cape  Henry-C 

Lynchburg-A 

Norfolk-A 

Norfolk-C 

Richmond-A 

Richmond-C 

Roanoke-A 


WASHINGTON 


North  Head 

Olympia-A 

Seattle-C 

Seattle-Tacoma-A 

Spokane-A 

Tacoma-C 

Tatoosh  Isl.-C 

Walla  Walla-C 

Yakima-A 


WEST  VIRGINIA 


Elkins-A 

Huntington-C 

Parkersburg-C 


I 


WISCONSIN 


Seasonal 
Load  Factor, 
Normal 
Year, 
Per-Cent 


934 

293 

875 

29.6 

748 

28.9 

846 

28.7 

394 

26.4 

525 

27-5 

Green  Bay-A 

2331 

34-2 

LaCrosse-A 

2040 

32.2 

Madison-A 

2225 

34.6 

Madison-C 

2192 

34-6 

Milwaukee-A 

2159 

32.6 

Milwaukee-C 

2081 

32.0 

WYOMING 

Casper-A 

2295 

32.3 

Cheyenne-A 

2269 

30.8 

Lander-A 

2346 

32.8 

Sheridan-A 

1996 

28.1 
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SIMPLE  TYPES  OF  PIPE  SUPPORTERS 


Support  for  holding  a  number  of  tubes 
against  the  underside  of  a  loist 


Left  Two  ways  to  use  a  wire  o'pe 
hook,  points  of  hook  are  driven  in  oean-i 


HOOKS  FOR  USE  WITH  WOOD  BEAMS 


Galvanized  pipe  clip 


One  hole  pipe  clamp 


FOR  LINES  CLOSE  TO  UNDERSIDE  OF 
FLOOR  BEAMS  WHERE  PIPE  IS  NOT 
SUBJECT  TO  temperature  CHANGE 


Flat  offset  hook  for  use  on 
walls  for  pipe  sizes  from 
Vj  to  3  in  dia.  inclusive 


Left,  adjustable  clip  ring  hanger 
for  3/4  to  2  in  pipe  It  permits  I’A  in. 
Vertical  adjustment  Right,  steel  band 
hanger  with  adjusting  nut 
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SIMPLE  TYPES  OF  PIPE  SUPPORTERS 


Left,  steam  pipe  hanger  for  pipe  lines 

1  to  2  in  dia  Right  U  hangers  for  pipes 

2  to  6  m  dia 


Common  types  of  hangers  for 
supporting  sprinkler  piping 


A*  U  type  for  branch  lines. 
B'Utype  for  cross  and  feed  mams 
C>  Adjustable  clip  for  branch  lines. 
O'Side  beam  adjustable  hanger 
E  'Adjustable  coach  screw  clip  for 
branch  line. 


Steam  and  return  lines  may  be 
supported  by  solid  ring  extension 
hanger,  left,  or  split  ring  extension 
hanger,  right 


Solid  and  split  ring  swivel  type  hangers 


Drawings  Presented  through  Cooperation 
of  J.  E.  York,  S.  Weymouth,  Mass. 
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UNIT  HEATERS.  Inside  front  cover.  Made 
in  horizontal  and  vertical  models,  these 
unit  heaters  are  available  in  gas-fired  or 
steam  and  hot  water  types.  The  gas-fired 
heaters  are  available  in  seven  sizes,  rang¬ 
ing  from  25.000  to  200,000  Btu  per  hr.  in¬ 
put.  The  steam  and  hot  water  types  are 
available  in  18  sizes  from  35.600  to  275,300 
Btu  per  hr,  total  heat  delivered. ..Item  123 


FUME  REMOVAL  FAN.  Page  1.  A  fan 
with  a  bifurcated  housing  is  applied  by 
this  company  to  fume  removal  problems. 
A  bulletin  is  available  containing  complete 
data  on  the  use  of  the  fan  for  exhausting 
corrosive  fumes. . . ..Hem  124 


PERIMETER  HEATING,  Page  2.  Perimeter 
heating  systems,  with  steam  or  forced  hot 
water,  are  made  by  this  company  to  create 
a  barrier  of  warm  air  against  incoming 
cold  along  exp>osed  walls.  The  heating 
system  can  be  combined  with  air  condi¬ 
tioning  for  year-round  heating  and  cool¬ 
ing.  Information  is  available . Item  12S 


COPPER-LINED  HEATERS.  Page  4.  The 
copper-lined  heaters  offered  by  this  manu¬ 
facturer  have  rolled  joints  every  12  inches 
around  the  full  circumference  of  the  lin¬ 
ing  to  allow  for  longitudinal  expansion. 
Separate  hydrostatic  and  pneumatic  tests 
are  run  to  guarantee  that  the  lining  will 
be  leakproof.  Sample  specifications  and 
catalog  are  available. - - Hem  126 


STEAM  HEATING  SURFACE.  Pages  14-15. 
Steam  heating  surfaces  are  manufactured 
by  this  company  with  trombone-shaped 
distributing  tubes  that  serve  two  adjacent 
condensing  tubes  from  a  single  supply 
header  connection.  The  units  offer  uniform 
discharge  temperatures  and  condensate 
freeze  protection  under  modulated  steam 
control.  A  report  and  a  publication  are 
available.  _ _ _ _ _ Hem  130 


FLOAT  AND  THERMOSTATIC  TRAP. 

Page  16.  A  float  and  thermostatic  trap  is 
made  by  this  company  in  either  or  1-in. 
pipe  size  for  0-15  psi  and  15-125  psi.  Trap 
removes  air  and  condensate  from  steam 
mains,  branches,  risers,  unit  heaters,  and 
coils.  Catalog  of  heating  specialties  is 
offered _ _ _ _ Hem  131 


STEEL  VALVES.  Page  18.  For  twenty 
years,  this  company’s  600-lb  gate  valves 
have  been  operating  on  a  main  header 
with  working  pressures  at  400  psi,  750  deg 
F  in  a  sugar  refinery’s  power  plant.  Ser¬ 
vice  records  like  this  result  from  internal 
valve  quality.  Information  is  available 
. - . Hem  133 


STEAM  BOILERS.  Page  19.  Boilers  manu¬ 
factured  by  this  company  provide  steam 
for  air  conditioning  and  heating  a  large 
office  building.  Boilers  are  available  in 
standard  sizes  to  40,000  lb  per  hr  of  steam 
at  pressures  to  235  psi.  Bulletin  is  avail¬ 
able.  _ _ _ Hem  134 


WROUGHT  IRON  PIPE.  Page  9.  The  iron 
silicate  fibers  which  give  wrought  iron  its 
resistance  to  corrosion  also  enable  it  to 
take  a  heavier  coating  of  zinc.  A  bulletin 
is  available  discussing  galvanic  protection 
and  reviewing  a  variety  of  wrought  iron 
pipe  services . . Hem  127 


CONTROL  SYSTEM.  Page  17.  A  dual  sys¬ 
tem  of  automatic  temperature  control  is 
offered  by  this  company  as  a  solution  to 
the  heating  and  ventilating  problems  of 
the  modern  school.  After  school  hours, 
thermostats  operate  at  lower  tempera¬ 
tures,  but  one  may  be  restored  to  normal 
temperature  without  changing  the  settings 
of  the  others.  Folder  is  available... Hem  132 


AIR  CONDITIONING  EqUIPMENT.  Page 
22.  Air  conditioning  equipment  made  by 
this  manufacturer  controls  the  climate 
in  one  of  America's  most  modern  research 
centers.  In  work  with  rabbits,  tempera¬ 
tures  on  the  laboratory  never  vary  more 
than  one  degree.  Central  systems  and 
packaged  units  are  offered.  Information  is 
available . . . Hem  135 


FLUSH  VALVES,  Page  11.  Diaphragm  type 
flush  valves  made  by  this  company  were 
installed  in  a  surgical  suture  factory  in 
accordance  with  spieciflcations.  A  hand¬ 
book  and  catalog  are  available  with  charts, 
formulae,  piping,  and  installation  details 
for  exposed,  concealed,  and  special  flush 
valve  installations.  . . Hem  128 


HEAT  EXCHANGE  PROBLEMS.  Page  13. 
Assistance  in  solving  heat  exchange  prob¬ 
lems  are  offered  by  this  manufacturer  of 
lightweight  extended  surfaces  through  its 
heat  transfer  engineers.  This  assistance  is 
backed  by  the  research  and  production 
facilities  of  the  company.  Information  is 
available. . . . . Hem  129 


85 


CircU  numbBrs  corresponding  to  the 
items  end  edvertisements  in  which 
you  ere  interested,  print  your  neme 
and  address  clearly.  Information  will 
be  sent  directly  trom  manufeeturere. 


INQUIRY  CARO 

Circle  below  item  numbers  on  which  you  wish  ceteloes  or  furthor  information. 


1 

2 

3 

4 

6 

4 

7 

8 

9 

10 

11 

12 

13 

14 

16 

14 

17 

18 

19 

20 

21 

22 

2S 

24 

26 

26 

27 

28 

29 

30 

31 

32 

33 

34 

36 

34 

37 

38 

39 

40 

41 

42 

43 

44 

46 

44 

47 

48 

49 

50 

61 

62 

63 

64 

66 

64 

67 

58 

69 

60 

41 

42 

43 

44 

45 

44 

47 

68 

69 

70 

71 

72 

73 

74 

76 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

164 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

179 

180 

181 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 

PLEASE  PRINT 

Juiy  H 

-56 

This  service  avaiiabie  oniy  to  U.  S.  and  Canadian  readers. 


Neme . 

Firm . 

Nature  of  Firm'e  Businees. 
Street  . 


.TMe 


CRy 


. Zone . Sieta 

This  card  is  void  after  Oct.  1,  1956 


Ai-^Oifeat 


SPRAY  NOZZLES.  Page  23.  A  new  peak 
in  spraying  efficiency  is  obtained  with 
these  non-clog  nozzles,  available  in  either 
cone  spray  or  fan  spray  types.  The  former 
is  for  cooling,  re-cooling,  washing,  rinsing, 
air  conditioning,  and  similar  operations; 
the  latter  is  for  surface  washing.  The  cone 
type  is  available  in  three  types.  Spray 
nozzle  bulletin  available. _ Item  136 


AIR-COOLED  CONDENSERS.  Page  24.  The 
addition  of  a  temperature  control  to  this 
company’s  air-cooled  condenser  makes 
the  operation  of  an  air  conditioning  sys¬ 
tem  fully  automatic  and  eliminates 
manual  changeover.  The  condensing  sys¬ 
tem  provides  predetermined  minimum 
heat  pressure  up  to  the  expansion  valve. 
Information  is  available. _ Hem  137 


GALVANIZED  SHEETS.  Page  25  Galvan¬ 
ized  sheets  are  made  by  this  company  to 
take  eve^  roll,  bend,  crimp,  and  fold  with¬ 
out  flaking  or  chipping  the  coating.  Gal¬ 
vanized  sheets,  furnace  pipe,  snap  lock  or 
closed  seam  perimeter  or  air  conditioning 
pipe,  and  accessories  are  offered  by  the 
company.  Information  is  available. 
. Item  138 


AIR  CONDITIONING  VALVES.  Page  26. 
Solenoid  valves,  thermostatic  expansion 
valves,  and  filter-dried  combinations  are 
offered  by  this  company  for  all  air  condi¬ 
tioning  installations.  No  matter  how  large 
or  small  the  system,  one  of  this  company’s 
hook-ups  is  available  from  catch-all  to 
distributor.  Information  is  available. 

_ _ _ _ — . Item  139 


COAL  FUEL.  Page  27.  Up-to-date  coal 
burning  equipment  can  give  10  to  40'"r 
more  steam  per  dollar;  automatic  coal 
and  ash  handling  systems  can  cut  labor 
costs;  coal  is  safe  to  store  and  use;  and 
coal  is  plentiful.  Case  histories  of  coal 
burning  economies  are  available.  Item  140 


CLASS  FIBER  INSULATION.  Page  28  In¬ 
sulation  application  time  was  reduced  20% 
in  one  plant  because  this  company’s  fiber 
glass  insulation  is  held  in  place  with  ad¬ 
hesive.  Its  light  weight  characteristics 
make  it  easy  to  handle.  Consultation  on  in¬ 
sulating  problems  is  offered. _ Item  141 


UNIT  HEATERS.  Page  29.  A  line  of  unit 
heaters  with  a  wrap-around  rectangular 
heating  element  are  made  by  this  company 
for  steam  or  hot  water  in  both  vertical  and 
horizontal  applications  with  capacities 
from  34,000  to  684,000  Btu  per  hr.  A  pub¬ 
lication  on  the  heaters  is  offered  Item  142 


COPPER  TUBE.  Page  30.  Copper  tube  is 
offered  by  this  company  for  radiant  heat¬ 
ing  because  it  unrolls  easily  into  position 
on  ceiling  or  floor,  comes  in  60-  and  100-ft 
lengths,  and  can  be  connected  with  simple 
soldering  techniques.  The  tube  is  color- 
coded  for  identification  of  type  and  size. 
Information  is  available. _ Item  143 


SPREADER  STOKERS.  Page  31.  A  spread¬ 
er  stoker  that  automatically  cleans  the 
fuel  bed  and  discharges  the  ash  continu¬ 
ously  at  the  front  is  made  by  this  com¬ 
pany.  It  operates  without  smoke  through 
a  wide  load  range.  Bulletin  is  available. 
. . - . . . Item  144 


HIGH  VELOCITY.  Between  pages  32-33. 
The  high  velocity  or  distribution  systems 
designed  by  this  manufacturer  can  be  used 
with  smaller  than  conventional  ducts.  The 
units  save  space  when  insalled  in  hospitals, 
office  buildings,  schools,  and  similar  struc¬ 
tures.  Round,  square,  and  straightline  dif¬ 
fusers  are  made  by  the  company.  New 
Products  bulletin  and  selection  manual  is 
available.  _ _ Item  145 


PLUG-TYPE  VALVES.  Page  33.  Plug-type 
valves  for  throttling  steam  are  made  with 
a  500  Bripell.  stainless  steel  seat  for  maxi¬ 
mum  resistance  to  galling,  cutting,  abra¬ 
sion.  and  erosion.  The  stainless  steel  plug 
is  securely  fastened  to  the  spindle  with  a 
bronze  locknut.  The  valves  are  available 
in  globe  and  angle  in  150.  200,  and  300-lb 
sizes.  Information  available. _ Item  146 


HEATING  SYSTEM  MOTORS.  Page  34. 
Electric  motors  for  driving  heating  system 
circulating  pumps  are  manufactured  by 
this  company  to  assure  reliable  service 
and  quiet  operation.  They  are  available 
with  resilient  bases  in  both  sleeve  and  ball 
bearing  types  in  ratings  through  5  liP 
with  a  variety  of  enclosure  types  and 
mountings.  Information  is  available. 
_ Item  147 


REFRIGERANTS’  CHARACTERISTICS. 

Page  35.  The  characteristics  of  this  com¬ 
pany’s  refrigerants  are  compared  with 
t)ther  basic  refrigerants  in  tabular  form 
The  chart  may  be  cut  out  and  added  to 
fact  files.  Information  is  available.  Item  148 


HEATING-COOLING  UNITS.  Page  3k. 
Heating-cooling  units  are  made  by  this 
company  for  air  conditioning  existing 
buildings  and  new  construction.  They  of¬ 
fer  individual  room  control  and  dehumid- 
ify.  clean,  and  circulate  fresh  air.  Bul¬ 
letin  is  available.  . . . . Item  149 


PACKAGED  AUTOMATIC  BOILERS.  Page 
39.  The  sale  of  one  of  this  company’s  500- 
hp  packaged  automatic  boilers  to  a  food 
processing  plant  led  to  the  purchase  of 
four  more  by  other  companies  in  the  area. 
A  completely  factory-assembled  and  fire- 
tested  unit  18  offered  on  a  purchase  plan 
by  the  company.  Bulletin  is  available. 
. . . . . Item  150 


ROOF  EXHAUSTERS.  Page  40.  An  ac¬ 
ceptable  noise  level  is  established  for  this 
company’s  roof  exhausters  by  pre-testing. 
U-springs  suspend  the  power  unit  so  that 
vibration  is  absorbed;  motor  and  plate  are 
balanced  integrally.  Information  is  avail¬ 
able . . . . . Item  151 


THERMOSTATIC  CONTROL  SYSTEM. 

Page  41.  The  thermostatic  control  system 
designed  by  this  company  helps  provide 
a  comfortable  atmosphere  for  learning^in 
a  new  architectural  school  building.  iTie 
company  offers  consultation  on  temper¬ 
ature  and  humidity  control  problems.  In¬ 
formation  is  available. _ Item  152 


MOTOR-COMPRESSOR  SETS.  Page  42. 
Motor -compressor  sets  with  suction  cool¬ 
ing  are  made  by  this  company  for  pack¬ 
aged  air  conditioners.  Freon-12  models  are 
available  in  four  sizes  to  V'i  hp,  and  Freon- 
22  models  are  available  in  three  sizes  to 
10  hp  Information  is  available.  ..Item  153 
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SOLENOID  VALVES.  Page  43.  A  complete 
line  of  solenoid  valves  is  offered  by  this 
company  for  liquid,  suction,  or  hot  gas 
discharge  for  brine,  water,  steam  and  air 
refrigeration  service.  The  valves  may  be 
serviced  without  breaking  electrical  or 
line  connections.  Technical  bulletins  and 
a  condensed  catalog  are  available.  Item  154 


RECESSED  AIR  CONDITIONER,  Page  44. 
A  recessed,  year-round  air  conditioner  that 
allows  room-by-room  installation  and  con¬ 
trol  is  offered  by  this  company  for  both 
commercial  and  institutional  buildings 
The  unit  uses  central  steam  or  hot  water 
facilities  and,  for  cooling,  is  equipped  with 
its  own  refrigeration  cycle.  Literature  is 
available.  _ Item  155 


COOLING  TOWERS,  Page  45.  Induced 
draft  cooling  towers  are  being  equipped  by 
this  company  with  permanently  sealed  and 
lubricated  fan  bearings  to  eliminate  mois¬ 
ture  and  periodic  greasing.  The  towers 
have  4-blade,  deep-pitch  fans  to  cut  down 
the  noise  level.  Bulletin  is  available. 
. Hem  156 


AD4)IGEST  SERVICE 


DUCT  FANS.  Page  4G.  Two  ol  this  com¬ 
pany’s  24-in.  belt-drive  duct  Ians  remove 
welding  smoke  and  paint  lumes  along  a 
high  speed  barrel  production  line.  Single, 
double,  or  multiblade  models  are  avail¬ 
able  from  12  to  60  in.  for  moving  flammable 
fumes,  corrosive  elements  or  abrasive  dust. 
Bulletin  is  available. . . Item  157 


TANKS  AND  LININGS.  Page  47.  Special 
tank  fabrication  problems  are  solved  by 
this  company  which  builds  tanks  of  steel, 
stainless  steel,  copper,  nickel.  Monel,  and 
all  clads.  Its  lining  department  offers  rub¬ 
ber.  lead,  copper,  and  plastic  linings. 
Reference  catalog  is  available.  ..Item  158 


TEMPERATURE  REGULATORS.  Page  48. 
The  advantages  of  packless  construction 
in  temperature  regulating  valves  include 
the  elimination  of  repacking  problems, 
lower  maintenance,  and  accuracy  of  regu¬ 
lation.  This  company’s  temperature  regu¬ 
lators  are  guaranteed  not  to  wiredraw.  A 
bulletin  with  piping  layouts  is  available. 
. Item  159 


COOLING  TOWERS.  Page  49  A  low  sil¬ 
houette  cooling  tower  is  manufactured  by 
this  company  for  intermediate  capacity 
cooling  in  institutional  and  commercial 
installations.  The  cooling  towers  are  se¬ 
lected  for  a  great  many  of  the  jobs  that 
fall  in  their  capacity  range.  Information 
is  available.  . . . ...Item  160 


SNOW  MELTING  SYSTEMS.  Page  50. 
Snow  melting  systems  eliminate  winter 
hazards  around  residences,  hotels,  and 
other  large  buildings.  Steel  pipe  is  made 
by  this  company  for  snow  melting  appli¬ 
cations  with  uniform  bending  and  strong 
welding  qualities.  Information  is  available 
. Item  161 


LINE  OF  PUMPS.  Page  51.  The  pumps  in¬ 
cluded  in  this  company’s  line  feature  quiet 
operation,  low  inlet  connection,  and  acces¬ 
sibility  for  inspection.  The  low  inlet  con¬ 
nection  is  suited  to  the  pump’s  sjjecified 
capacities  and  pressures.  Bulletins  on  each 
pump  in  the  line  are  available.  ..Item  162 


COPPER  WATER  TUBE.  Page  105.  In  a 
residential  installation.  1740  ft.  of  this 
company's  copper  water  tube  was  used 
for  hot  water  heating  and  air  conditioning 
lines.  Copper  water  tube  can  be  used  for 
hot  and  cold  water  lines,  radiant  panel 
heating,  underground  service  lines,  drain¬ 
age.  waste,  and  vent  lines.  A  28-page  book¬ 
let  on  building  products  is  available. 
. Item  163 


UNDERGROUND  PIPE  INSTALLATION. 

Page  109.  Insulation  for  hot  underground 
pipes  is  made  by  this  company  in  three 
types  for  three  different  temperature 
ranges.  It  forms  three  zones  of  protection 
against  heat  loss;  needs  no  housing  or 
mechanical  sheath;  and  only  requires  nor¬ 
mal  pipe  spacing.  Information  is  available. 

. . . . . . Item  164 


SIDEWALL  GRILLES.  Page  111.  Sidewall 
grilles  are  designed  by  this  company  to 
give  adjustable  air  pattern  and  rapid 
diffusion  without  air  stream  drop  or  ex¬ 
cessive  air  motion.  Performance  data  per¬ 
mit  the  engineer  to  create  required  condi¬ 
tions  without  guessing.  A  variety  of  types 
is  available.  . . . . - . .  Item  165 


STEEL  PIPE.  Page  113.  Uniform  threading 
of  this  company^  makes  jobs  easier 

and  quicker.  Couplings,  tees,  and  elbows 
can  be  put  on  smoothly  and  tightened  up 
to  form  a  leakproof  joint.  Information  is 
available.  . . . . .Item  166 


OIL-FIRING  EQUIPMENT.  Page  115. 
Three  of  this  company’s  forced  draft  burn¬ 
ers  with  matched  boilers  supply  hot  water 
and  steam  to  a  new  luxury  hotel.  Oil 
burners  are  available  for  single  or  dual 
fuel  firing  in  a  wide  range  of  sizes.  A  20- 
page  illustrated  catalog  is  available 

- . Item  167 


PACKAGED  AIR  CONDITIONERS.  Page 
117.  Twenty-two  of  this  company's  pack¬ 
aged  air  conditioners  in  various  sizes 
amounting  to  180  tons  were  selected  for 
a  business  center  in  Dallas.  Both  horizon¬ 
tal  ceiling  models  and  floor  models  may 
be  used  singly  or  in  multiple.  Information 
is  available.  . . Item  168 


CAST  IRON  BOILER.  Page  119.  A  cast  iron 
boiler  has  been  designed  by  this  company 
for  horizontal  rotary  oil  burners  for  com¬ 
mercial,  institutional,  and  industrial  in¬ 
stallations.  The  cast  iron  sectional  con¬ 
struction  offers  easier  erection  and  re¬ 
quires  less  space.  Bulletin  is  available. 
. . . Item  169 


DUCT  NOISE  SILENCERS.  Page  121. 
Sound  trap  units  are  made  by  this  com¬ 
pany  to  fit  any  size  or  shape  of  duct  and 
to  eliminate  frequencies  in  the  audio¬ 
frequency  range  to  silence  entire  systems 
or  selected  outlets.  Four  series  cover 
applications  from  offices  to  recording 
studios.  Booklet  is  available. _ Item  170 


REGISTERS  AND  GRILLES.  Page  123.  A 
line  of  registers  and  grilles  are  made  by 
this  company  for  the  control  of  warm  air 
heating  and  for  year-round  heating  and 
cooling.  The  line  includes  single  damper 
forced  air  registers,  ceiling  air  diffusers, 
perimeter  baseboard  diffusers  and  regis¬ 
ters.  and  perimeter  floor  registers.  A  cata¬ 
log  of  the  complete  line  is  available. 
. Item  171 


PIPE  RACKING  CHANNELS.  Page  125.  A 
method  of  pipe  racking  is  offered  by  this 
company  with  six  channels,  clamps,  hang¬ 
ers.  concrete  inserts,  rollers,  and  other 
accessories.  The  method  requires  no  drill¬ 
ing.  welding,  or  riveting  tor  supporting 
steam,  gas.  Tight  conduit,  air  conditioning, 
or  heavy  water  lines.  A  78-page  catalog  is 
available. _ Item  172 


SPACE  HEATERS.  Pigc  127.  Six  of  the 
company’s  1.5  million  Btu  per  hr  space 
heaters,  installed  in  groups  of  three,  oper¬ 
ate  automatically  to  provide  heat  as  need¬ 
ed.  by  a  10-story  high  arena.  A  tem¬ 
perature-humidity  control  system  operates 
the  heaters  or  a  series  of  exhaust  fans. 
Literature  is  available . . Item  173 


DRAFT  INDUCERS.  Page  129.  For  the 
boiler  plant  of  a  modern  hospital,  this 
company’s  draft  inducers  were  selected. 
They  provide  positive  draft  for  boilers  or 
furnaces  independently  of  weather  con¬ 
ditions  to  provide  higher  fuel-burning  ef¬ 
ficiencies.  Bulletin  is  available.  ..Item  174 


CIRCULATING  PUMPS.  Page  131.  A  line 
of  close-coupled  and  flexible-coupled 
pumps  is  made  with  capacities  from  5  to 
400  gpm  and  heads  from  10  to  190  ft  for 
water  supply  systems,  cooling  tower  cir¬ 
culating,  air  conditioning  systems,  hot 
and  chilled  water  circulating,  pneumatic 
water  systems,  and  booster  service.  ’Two 
bulletins  are  available.  . . ..Item  175 


POWER  BOILERS.  Page  133.  Power  boil¬ 
ers  are  manufactured  by  this  company  to 
satisfy  the  demands  of  institutional,  apart¬ 
ment.  office  and  industrial  buildings.  The 
company  also  furnishes  low  pressure  boil¬ 
ers  for  heating  purposes.  Information  is 
available.  . Item  176 


ICE  BANKS.  Page  133.  Sweet  water  ice 
banks  are  designed  by  this  manufacturer 
to  deliver  tons  of  32-  to  34-deg  F  ice  water 
for  recirculation  through  air  cooling  coils 
in  air  conditioning  systems.  Designed  for 
use  with  Freon,  methyl  chloride,  or  am¬ 
monia,  the  banks  may  be  added  to  exist¬ 
ing  systems  for  increased  capacity.  Cata¬ 
log  is  available. _ _ Item  177 
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AIR  RECOVERY.  Page  135.  To  prevent 
beer  from  being  affected  by  polluted  air. 
a  brewery  installed  this  company’s  air  re¬ 
covery  system  to  provide  pure  uncontam¬ 
inated  air.  The  air  recovery  system  can 
also  reduce  costs  of  air  conditioning  and 
ventilating  systems.  Information  is  avail¬ 
able.  _ Item  178 


UNIT  AIR  CONDITIONERS.  Page  135 
Unit  air  conditioners  are  furnished  by  this 
manufacturer  in  sizes  of  3.  5,  and  T'j  ho 
They  have  insulated  cabinets;  large  cool¬ 
ing  surfaces;  insulated  condensers;  and 
conservative  ratings.  Bulletin  is  available 
. Item  179 


INTERIOR  FIRE  PROTECTION.  Page  136. 
Interior  fire  protection  equipment  is  of¬ 
fered  by  this  manufacturer  with  accurate 
quotations  from  its  factory,  delivery  as 
promised,  and  quick  installations.  The 
company  makes  an  entire  line  of  equip¬ 
ment.  Information  is  available  ..Item  180 


WATER  COOLER  GUIDE.  Page  137.  A  new 
guide  to  water  cooler  selection,  published 
by  this  company,  answers  such  questions 
as;  iVpe  required;  kind  needed;  capacity 
necessary;  how  many;  and  location  It  also 
considers  how  much  water  is  needed  by 
office,  factory,  and  foundry  workers. 
. Item  181 


AIR  DIFFUSERS.  Page  137.  Square  and 
rectangular  air  diffusers  are  equipped  by 
this  manufacturer  with  built-in  diffusing 
vanes  arranged  in  unlimited  louver  pat¬ 
terns.  A  catalog  showing  how  to  select  the 
proper  size  and  pattern  for  particular  .iob 
conditions  is  offered  by  the  company. 
. ..Item  182 


FLEXIBLE  DUCT  CONNECTORS.  Page 
138.  These  one-piece,  factory-assembled 
metal-to-material  duct  connectors  unroll 
flat.  Any  type  of  flexible  duct  connectors 
can  be  fabricated  by  just  measuring  and 
cutting.  Available  in  25.  50.  or  100-ft.  rolls 
in  3-  or  6-in.  widths  Catalog  and  specifica¬ 
tion  sheet  are  available.  . . .  Item  183 


ALUMINUM  VENTILATOR.  Page  139.  A 
continuous  aluminum  ventilator,  with  a 
72-in  roof  opening,  exhausts  smoke  and 
heat  from  metallurgical  processing  equip¬ 
ment  in  one  plant.  Center  hinge  dampers 
and  a  fixed  top  form  a  cone-shaped  air 
flow  section.  Data  book  on  roof  ventila¬ 
tors  is  available.  . . .  Item  184 


WATER  HAMMER  ABSORBERS.  Page  139 
The  shock  absorbers  made  by  this  com¬ 
pany  eliminate  noisy  water  hammer  in 
pipe  lines  and  prevent  damage  to  valves, 
fittings,  and  pipe  lines.  Shock  absorber 
manual  is  available. _ Item  185 


STEAM  HEATING  COILS.  Page  139.  Steam 
distributing  tube  heating  coils  of  this  man¬ 
ufacturer  nave  all  tube  outlets  from  the 
header  extruded  to  provide  double  thick¬ 
ness  for  tube  insertions.  The  tubes  are 
fabricated  from  0.035-in.  copper;  nipple 
connections  are  brass.  Catalog  is  available 
. Item  18« 


BOILER  WATER  LEVEL  CONTROLS. 

Page  140.  Boiler  water  level  controls  are 
available  from  this  manufacturer  for 
pressures  to  600  psi  and  temperatures  to 
750  deg  F,  for  single  or  multiple-stage 
control  with  as  many  as  three  separate 
switching  actions.  Special  units  are  made 
for  more  extreme  requirements  Catalog 
is  available.  . . - . Item  187 


POWER  ROOF  VENTILATORS.  Page  141 
Power  roof  ventilators  are  available  from 
this  company  with  air  capacities  from  550 
to  65.000  cfm  belt  and  direct  drive.  Seven 
top  view  sizes  are  available  in  6-in.  incre¬ 
ments;  height  varies  in  S'/a-in.  increments. 
Booklet  with  design,  construction  and 
performance  data  is  available.  ..Item  188 
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BUSINESS  REPLY  CARD 

FIRST  CLASS  PERMIT  NO.  53.  SEC.  34.9,  P.  U  *  R..  NEW  YORK.  N.  T. 

Air  Conditioning,  Heating  aw  Ventilating 

93  WORTH  STREET 

NEW  YORK  13.  N.  Y. 


AIR  CONDITIONING  SYSTEMS.  Page  141. 
A  wide  variety  of  installations  of  this 
manufacturer's  air  conditioning  systems 
have  been  made  in  Florida  hotels,  country 
clubs,  and  shopping  centers.  Three  differ¬ 
ent  systems  are  offered  to  meet  any  re¬ 
quirements.  Catalogs  are  available 
. . - . Item  188 


AUTOMATIC  SHUTTER.  Page  141  An 
automatic  shutter  for  unit  blowers  is  self- 
contained  in  an  adapter  sleeve  for  attach¬ 
ment  to  the  blower.  Weather  stripped,  the 
shutter  has  light  ga^e  aluminum  louvers 
with  felt  silencer  strips.  Catalog,  circular, 
and  prices  are  available. _ Item  190 


HUMIDITY  CONTROL.  Page  142.  A  method 
of  controlled  humidity  air  conditioning 
has  been  devised  by  this  company  to 
remove  moisture  from  air  by  contact  with 
a  liquid  in  a  small  spray  chamber.  Heat¬ 
ing  or  cooling  is  done  as  a  separate  func¬ 
tion  Information  is  available. _ Item  191 


ROOF  VENTILATORS.  Page  143  A  com¬ 
plete  range  of  units  and  sizes  for  every 
ventilating  problem  is  offered  by  this  man¬ 
ufacturer  of  roof  ventilators.  The  ventilat¬ 
ors  are  available  for  supply  or  exhaust 
purposes.  Information  is  available. 
. Item  192 


COOLING  TOWERS.  Page  144.  A  complete 
line  of  mechanical  and  natural  draft  cool¬ 
ing  towers  is  offered  by  this  manufacturer. 
Overall  height  of  the  largest  capacity 
tower  is  only  712  ft.  A  company  engineer 
will  help  select  the  right  tower  for  partic¬ 
ular  requirements.  Information  is  avail¬ 
able.  . Item  193 


GAS-OIL  BURNERS.  Page  146  Seven 
models  of  gas-oil  burners  are  made  with 
capacities  from  100.000  to  4.600,000  Btu  per 
hr  on  gas  and  from  1  to  33  gph  on  oil  for 
boilers  from  2  to  100  hp.  The  burners  can 
be  automatically  or  manually  switched 
from  gas  to  oil  and  have  electronic  safety 
controls.  Specification  sheets  and  prices 
are  available . . . Item  194 


ROOF  VENTILATORS.  Page  147  A  line 
of  power  roof  ventilators  has  been  de¬ 
signed  by  this  company  for  commercial, 
industrial,  and  institutional  ventilating 
requirements.  The  line  Includes  three 
different  models  in  sizes  from  12  to  72  in. 
and  capacities  to  80,000  cfm.  Bulletin  is 
available.  . Item  195 


RELIEF  VALVES.  Inside  back  cover.  Re¬ 
lief  valves  for  Freon  and  similar  refriger¬ 
ants  and  for  ammonia  are  constructed  in 
accordance  with  the  standards  of  the 
ASME.  They  are  made  in  straight-through 
and  angle  types  and  are  stamped  NB  to 
indicate  National  Board  Certification  of 
their  capacities.  Data  sheet  showing  capa¬ 
city  ratings  is  available. _ Item  196 


WATER  LEVEL  CONTROLS.  Back  cover. 
A  line  of  water  feeder  cut  off  combinations 
is  offered  by  this  company  to  guard  against 
low  water  levels  in  boilers.  Combinations 
are  available  for  steam  boilers  from  25  psi 
to  higher  pressure  boilers  up  to  75  psi  for 
both  steam  and  hot  water  heating.  Catalog 
is  available.  _ _ Item  197 


AD.DIGEST  SERVICE 


Coliseum  Has  Air  Ducts  Placed 

in  Floor  Slabs 

Considerable  savings  In  construction  costs  and  space  re¬ 
sulted  In  New  York's  Coliseum  from  placing  most  of  the 
branch  ducts  in  concrete  floor  slabs.  Details  of  this  design 
are  described  as  well  as  the  air  conditioning  features. 


A|{  \l)l(;  \l,  (Icpartiiif  in  tiu*  desifiii  of  l»i^  huilding 
air  (di)dilioiMiif'  sNsleiiis  was  used  it»  New  ^  ork  s 
new.  massive  four-level  (loliseum  1»\  locatin'!  about  73' f 
of  branch  diutwork  directlv  in  concrete  Moor  slabs  over 
exhibit  spaces,  with  ceilinj!  air  diffusers  formin'!  the  core 
of  «!  ft  s(|uare  fluorescent  li"htinj!  fixtures. 

rids  basic  principle,  to  a  lindtcd  extent  employd  pre- 
viouslv  in  the  design  of  air  conditioning  for  housing  units, 
was  adapted  b\  the  consulting  mechardcal  engim*t'r<  to 
i'uit  the  (ioliseum  s  need  for  an  attractive  ceiling  without 
the  conventional  use  of  acoustical  |)aneling.  (]()st  of  a  hung 
ceiling,  deemed  unnecessarv  other  than  to  mask  ductwork 
and  electrical  outlets,  mav  have  added  SfOO.OOO  or  more 
to  the  air  conditioning  and  lighting  bill.  It  also  would  have 
reduced  ceiling  height,  a  feature  important  in  the  plamdng 
of  matjv  tvpes  of  exhibits  the  hall  hojies  to  accommodate. 

Design  of  Ducts 

Installation  was  accomplished  bv  fabricating  ductwork 
iti  the  earlv  stages  of  hidlding  construction,  waterproofing 
these  ducts,  and  anchoring  them  to  structural  steel  over 
formwork  before  concrete  was  poured.  Ducts  were  made 
of  1-inch  thick  marine  paneling.  To  protect  these  ducts 
from  being  crushed,  sheet-metal  shields  were  placed 
around  them  and  removed  as  concrete  was  poured. 

Ducts  taper  down  from  13  inches  wide  hy  3  inches  deep 
at  the  connection  end  to  55  inches  wide  hv  3  inches  deep 
farther  in  the  slab.  Kach  branch  duct  has  a  maximum  of 


Fig.  1.  Directly  in  the  concrete  floor  slob,  is  the  branch  duct¬ 
work.  A  5-inch  flexible  conduit  is  attached  to  the  sound  box 
which  forms  port  of  the  air  outlet. 


Fig.  2.  Gloss  panels  cover  fluorescent  tubes  for  lighting.  Har¬ 
monizing  tronsite  panels  ore  over  ductwork  connections  between 
diffusers  and  lights  and  combine  to  form  attractive  ceiling 
fixtures. 

four  outlets,  f  ive-inch  flexible  conduit  connections  carry 
air  through  sound  boxes,  from  which  the  air  passes  down 
through  circular  diffusers  that  look  from  below  like  part 
of  the  lighting  fixtures.  Transite  panels,  used  to  cover 
duct  connections  and  sound  bo.xes.  and  to  fill  out  an  area 
of  about  4  ft  square  between  the  diflu.«er  and  the  inner 
edge  of  the  surrounding  rows  of  lights,  are  removahle 
without  the  u.se  of  heavv  tools. 

I  he  vvafile  pattern  of  the  ceiling  is  formed  hv  ribs  uni- 
formlv  set  2  ft  apart  and  rece.ssed  to  a  depth  of  about  6 
inches,  except  above  lighting  fixtures.  There,  a  cross- 
section  of  four  ribs  has  been  dropped  out  completely  to 
form  an  open  area  of  approximately  4  ft  square  so  that 
air  conditioning  connections  could  be  unobtrusively 
brought  through. 

Slab  location  of  branch  ductwork  has  been  carried  out 
in  all  j)rincipal  exhibit  areas  except  a  second-floor  well, 
where  open  ductwork  has  been  tucked  in  above  truss 
spaces,  and  numerous  small  exhibit  offices  and  auxiliary 
meeting  rooms,  where  hung  ceilings  have  in  most  cases 
been  installed. 

Exhibit  Space  Details 

The  four-level  hall,  offering  3()0,()()()  sq  ft  net  exhibit 
space,  consists  of  four  exhibit  floors,  with  surrounding 
mezzanines  and  galleries,  and  intermediate  floors  housing 
offices  and  auxiliary  rooms.  The  first  e.xhibition  floor, 
with  a  20-foot  clear  ceiling  height,  is  at  street  level;  it 
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Fig.  3.  Ceiling  pattern  formed  by  the  air  conditioning  and 
lighting  fixture  as  seen  on  the  first  exhibition  floor. 


contains  64.4(^1  s(j  ft  exhibit  space.  Around  its  outer 
dimensions  is  an  intermediate  floor.  The  second  exhibi¬ 
tion  floor  offers  88.500  sq  ft.  It  also  has  a  minimum  ceil¬ 
ing  height  of  20  ft.  hut  its  core  portion  is  a  well  hav  ing  a 
clear  height  of  60  ft.  with  a  floor  measuring  in  excess  of 
150  ft  in  each  dimension.  The  well  is  surrounded  by  two 
mezzanines.  The  first  has  70,550  sq  ft  exhibit  space,  the 
second  TO.IMK)  sq  ft.  Around  the  outer  dimensions  of  the 
second  exhibition  floor  is  an  intermediate  floor  between  it 
and  the  first  mezzanine. 

•Architecturally  an  integral  part  of  the  Coliseum  .struc¬ 
ture  is  a  20-story  ofiice  tower  w  ith  more  than  half  a  mil¬ 
lion  sq  ft  of  rentable  space.  .\s  much  as  possible,  it  has 
been  conceived  as  an  entity  separate  from  the  exhibition 
hall. 

Triborough  Bridge  and  Tunnel  Authority,  owners  of 
the  Coliseum,  are  banking  on  the  S5^  2  million  air  condi¬ 
tioning  installation  (total  for  Coliseum  and  tower  I  to 
attract  exhibitors  during  New  York's  typically  hot  and 
humid  summer  season.  For  example,  at  least  six  important 
shows  are  scheduled  to  take  place  this  year  during  what 
are  normally  considered  off-season  months  f(»r  business 
in  New  York. 

Refrigeration  Plant 

\\  ith  this  in  mind,  as  well  as  the  fact  that  only  a  rela¬ 
tively  small  part  of  the  total  exhibit  space  may  be  in  use 
at  a  particular  time,  the  Coliseum’s  engineers  have  built 
a  central-system  air  conditioning  installation,  operating 
from  a  4,050-ton  Carrier  refrigeration  plant,  that  is  as 
flexible  as  possible.  It  is  one  that  makes  the  most  efficient 
use  of  the  total  refrigeration  available  (2,500  tons  for 
the  exhibition  hall  alone)  and  gives  operators  instantane¬ 
ous  control  over  the  multitude  of  climatic  factors  that 
may  influence  the  comfort  of  as  many  as  35,fX)0  people 
at  one  time. 

The  refrigeration  plant,  which  consists  of  two  Carrier 
drive-through  type  centrifugal  machines  and  two  775-ton 
Carrier  centrifugals,  is  actually  two  plants  in  one.  In  terms 
of  total  capacity,  it  is  one  of  the  most  powerful  refrigera¬ 
tion  plants  that  has  been  installed  in  a  New  York  building 
up  to  now.  Drive-through,  in  simplified  terms,  meaning 
that  for  installation  and  operating  economies,  twin  com¬ 


pressors  are  operated  off  the  single  turbine  on  each  ma¬ 
chine. 

The  larger  machines  each  provide  2.5(K)  gpm  of  chilled 
W'ater  for  cooling  about  606,000  cfm  of  primary  air,  dis¬ 
tributed  through  the  Coliseum  proper  by  zoned  air¬ 
handling  units,  each  of  which  is  e<juipped  with  an  exhaust 
fan.  The  smaller  centrifugals  furnish  chilled  water,  each 
at  a  rate  of  1,550  gpm,  for  the  separate  perimeter  and 
interior  systems  air  conditioning  the  Coliseum’s  20-story 
ofiice  tower;  these  distribute  primary  air  at  a  rate  of  about 
310,000  cfm. 

Turbine  drives  on  the  compressctrs  are  powered  by  high- 
pressure  district  steam  at  125  psi.  And  although  all  four 
machines,  as  well  as  most  of  the  air-handling  apparatus 
rooms,  are  located  in  a  single  gallery-like  deck  ju.'^t  below 
the  Coliseum’s  roof,  air  conditioning  systems  for  exhibit 
spaces  and  offices  were  designed  to  be  operated  inde¬ 
pendently.  Centrifugals  are,  however,  interconiieeted  in 
the  event  there  is  need  for  emergencv  switchover.  .\  ten¬ 
cell  cooling  tower,  capacity  4,100  tons,  .separated  from  the 
refrigeratiitn  plant  by  only  a  few  yards,  is  located  out¬ 
doors  on  the  exhibition  hall’s  roof  a  feature  which  saved 
many  thousands  of  dollars  in  cost  of  condenser  water  pip¬ 
ing.  Chilled  water  piping  costs  have  similarly  been  kept 
down  by  putting  all  but  two  of  the  Coliseum’s  and  four  of 
the  office  tower’s  air-handling  apparatus  rooms  alongside 
refrigeration  machines. 

Apparatus  Rooms 

Because  of  the  manv  subdivisions  into  which  the  Coli- 
iseum's  total  exhibit  space  can  be  tailored  to  accommodate 
shows  of  all  types  and  sizes,  or  perhaps  one  big  show’  w  ith 
several  smaller  ones  simultaneou.'^Iy.  separate  zoned  air¬ 
handling  apparatus  rooms — about  35  in  all  -  are  used  in 
the  building’s  air  conditioning.  This  insures  the  most 
economical  operation  of  the  refrigeration  plant  against 
the  possibility  that  onlv  scattered  sections,  or  relatively 
small  exhibit  areas,  may  be  in  use  at  a  particular  time. 
Maximum  temperature  control  thus  is  |)rovided  over  con¬ 
ditioned  air  going  into  particular  spaces  through  variation 
in  temperature  of  supply  air  within  a  maximum  range  of 
25  deg. 

Apparatus  rooms  are  zoned  to  prov  ide  cooled,  de¬ 
humidified  and  filtered  air  to  any  exhibit  areas  that  are 
in  use. 

In  the  big,  open  areas,  air  of  a  single  temjx'rature  is  fed 
at  a  velocity  from  3,500  to  4,000  fpm  through  thin,  high- 
pressure  supply  ducts,  from  which  it  is  moved  laterally 
through  branch  ductwork  located  in  the  slab,  and  then 

Fig.  4.  Photoelectric 
smoke  control  device 
with  the  cover  re¬ 
moved.  Eoch  of  the 
exhibition  halls  has 
this  control  for  the 
air  handling  appara¬ 
tus  installed. 
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(lifTiised  at  a  gentle  rale  downward  into  the  space.  Return 
air  outlets  are  located  along  the  peripheries  of  exhibit 
areas,  in  walls  or  su|)porting  columns. 

Air  circulation  is  more  of  a  problem  in  small  meeting 
rooms,  enclosures  to  he  used  by  the  press  or  for  special 
functions,  foyers  an<l  the  like.  For  closer  control  over 
temperatures  in  these  smaller  spaces,  where  ductwork  for 
the  most  part  runs  above  hung  ceilings,  a  dual  duct  system 
of  cool  and  warm  air  supply  is  very  largely  provided. 
l)amj)ers  regulate  the  mixture  of  a  proportion  of  warm 
air  w  ith  the  cool  air.  allow  ing  for  considerable  variation 
in  temperature  of  the  air  delivered  to  rooms  in  the  same 
air  distribution  network.  There  may  he  a  half-dozen  or 
more  varying-sizcd  rooms  served  hv  the  same  air-handling 
apiuiiatus. 

Office  Tower 

Air  conditioning  for  the  20-story  olllce  tower  is  operated 
from  refrigeration  e(|uij)ment  located  in  the  same  place  as 
that  for  the  exhibit  hall.  It  combines  a  high-pressure,  two- 
z(»ne  (londuit  Weathermasler  System  for  perimeter  areas 
•  about  16  ft  in  from  windows)  with  a  four-zone  dual-duct 
interior  svslem. 

Air  handling  a|)paralus  rooms  for  perimeter  areas,  de¬ 
livering  high  velocity  air  through  8-inch  vertical  high- 
pressure  conduit  risers  located  between  pairs  of  windows, 
to  under-the-w indow  type  air  control  cabinets,  are  situ¬ 
ated  in  a  penthouse  and  on  the  tenth  floor. 

In  operation,  each  cabinet  receives  a  high  percentage 
of  |)rimar\  air  from  a  central  source.  Passing  through 
ejwtor  nozzles,  the  air  streams  induce  a  secondary  flow 
of  room  air  to  enter  the  units  through  the  front  of  cabinets. 
This  secondary  air  passes  over  c<»ils  through  which  cen¬ 
trally-refrigerated  chilled  water  or.  in  w  inter,  heated  water 
is  flowing.  The  water  flow  is  regulated  thermostatically, 
and  this,  in  turn,  regulates  the  temperature  of  the  air  going 
into  the  room.  The  mixture  of  j)rimary  and  secondary  air 
is  discharged  into  the  room  through  a  grille  in  the  top  of 
the  cabinet. 

For  interior  zones,  a  dual-duct  system  has  been  pro¬ 
vided,  w  ith  mixing  boxes  installed  at  takeoff  points  in  the 
main  supply  ducts  at  each  floor.  The  system  is  served  by 
two  air  handling  units  in  the  penthouse  and  two  in  the 
central  air  conditioning  gallery  in  the  exhibition  hall.  Dis¬ 
tribution  Ls  for  the  most  part  through  ceiling  diffusers 
which  form  a  part  of  hung  ceilings. 

Oniralization  of  air  handling  equipment  has  resulted 
in  a  great  savings  of  rentable  space. 

Automatic  Controls 

An  unusual  number  of  automatic  controls  has  been 
built  into  the  Coliseum  air  conditioning  system.  De.signers, 
aware  that  smoke  conditions  are  likely  to  be  extreme  at 
times  in  buildings  of  this  nature,  have  provided  an  elec¬ 
tronic  watchdog  to  take  care  of  the  problem. 

It  consists  of  a  photoelectric  cell  mounted  on  the  exhaust 
duct  at  the  fan  in  each  air  handling  apparatus  room  serv¬ 
ing  exhibition  spaces.  In  the  event  that  accumulations  of 
smoke  in  a  space  are  more  than  can  be  carried  off  through 
ordinary  air  circulation,  the  smoke  control  device  will 
automatically  shut  off  the  air  supply  fan,  turn  on  the 
exhaust  fan,  and  flash  both  a  visible  and  audible  warning 
at  control  boards.  \\  hen  the  .space  has  been  adequately 


Fig.  5.  One  of  the  two  Carrier  1,250-ton  centrifugals  to  cool 
the  Coliseum  exhibition  hall.  Two  smaller  centrifugals  are  used 
to  air  condition  the  office  tower.  In  all,  there  are  4,050  tons 
of  refrigeration. 

flushed  of  smoke,  the  air  handling  ecjuipment  will  auto¬ 
matically  return  to  normal  operation. 

The  master  instrument  panel  controlling  individual 
components  of  the  vast  and  complicated  systems  that  serve 
both  the  exhibition  hall  and  tower  is  one  of  the  most 
elaborate  ever  conceived  for  an  air  conditioning  installa¬ 
tion.  And  keyed  into  it  are  sub-control  panels,  located  re¬ 
motely.  one  on  each  of  the  four  principal  floors  of  the 
exhibition  hall.  Thus,  an  operator  has  at  his  fingertips, 
through  remotely  located  recorders  and  controllers,  prac¬ 
tically  all  the  information  he  might  need  to  know  to  keep 
the  systems  running  at  top  efficiency,  and  adjustment  and 
maintenance  problems  are  minimized. 

The  jnaster  board  registers  visible  or  audible  warnings, 
and  in  some  cases  both,  relating  to  such  things  as  the 
operation  of  compressors,  chilled  water  and  cooling  tower 
pumps,  and  cooling  tower  fans.  There  are  recorders  for 
steam  pressure,  condenser  water  pressure,  drv  and  wet 
bulb  temperatures,  Btu  content  of  exhibit  spaces,  chilled 
water  supply  and  return  temperatures,  and  temperatures 
of  conditioned  air  being  delivered  by  every  air  handling 
unit  serving  exhibit  spaces.  There  is,  in  addition,  a  remote 
temperature  indicating  system  at  every  fifth  floor  of  the 
office  building  which,  in  turn,  is  keyed  in  to  the  master 
panel. 

Credits 

Guy  H.  Panero  Pmgineers  were  mechanical  engineers 
for  air  conditioning,  heating  and  ventilating,  and  Ahnirall 
&  Company,  Inc.  was  the  mechanical  contractor.  Leon  & 
Lionel  Levy  were  architects,  with  Aymar  Embury  II,  Otto 
Eggers  of  baggers  &  Higgins,  and  John  D.  Peterkin  form¬ 
ing  a  consulting  architect  and  advisory  committee.  Con¬ 
struction  was  by  Walsh,  Fuller  &  Slattery,  a  joint  venture 
of  Walsh  Construction  Company,  George  A.  Fuller  Com¬ 
pany,  and  Slatter  Contracting  Company. 

Construction  cost  for  the  New  York  Coliseum  exhibition 
hall  and  the  office  tower  is  estimated  at  approximately 
S35  million. 
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LOUIS  BLENOERMANN  ON 


PIPING 

AND  PLUMBING 

First  Aid  Fire  Protection 


AFIRK  <;tandpij)e  system  is  required  in  almost  all 
types  of  buildings.  This  system  serves  not  only  as 
the  first  initial  means  «)f  combatting  a  fire  by  the  building 
occupants  but  it  also  serves  the  fire  department.  The  de¬ 
sign  of  a  required  fire  standpipe  system  is  governed  by 
the  regulations  of  the  National  Board  of  Fire  L  nderw  riters 
as  well  as  the  local  plumbing  or  fire  department.  The 
rules  and  regulations  of  the  National  Board  of  Fire  I  n- 
<lerwriters  are  available  in  booklet  form  and  are  more  or 
less  general  for  the  entire  nation. 

A  building  owner  may  desire  fire  standpipe  protection 
in  that  type  of  a  building  where  it  is  not  normally  re¬ 
quired.  or  he  may  recjuest  additional  fire  protection  facili¬ 
ties  in  a  building  in  which  the  proposed  fire  standpipe 
system  meets  approved  minimum  rules  and  regulations. 
When  this  type  of  a  request  is  encountered,  the  engineer 
must  give  consideration  to  systems  designated  as  “first  aid 
fire  protection.”  Some  of  the  systems  used  for  this  purpose 
are  described  in  this  article. 

Occupancy  Systems 

The  first  type  system  normally  associated  with  first  aid 
fire  protection  is  that  which  is  installed  at  the  owner’s 
reijuest  hut  which  is  not  recjuired  by  the  national  or  local 
fire  authorities.  A  private  home  is  an  example  of  the  type 
of  a  building  in  which  this  system  might  he  placed.  An¬ 
other  good  example  is  an  apartment  house.  Many  apart¬ 
ment  houses  do  not  generally  retjuire  fire  standpipe  pro¬ 
tection  because  they  are  of  fireproof  construction  with 
inetalclad  doors  and  have  stairways  serving  as  a  means  of 
fire  escape  exit. 

However,  although  this  system  is  not  a  compulsory  one, 
certain  rules  and  regulations  must  necessarily  govern  its 
installation.  These  rules  and  regulations  are  necessary  to 
maintain  some  jurisdiction  over  the  ty{>e  of  svstems  in¬ 
stalled  and  some  control  over  the  proposefl  use  of  the 
water. 

Figure  1.  shows  a  typical  system  that  might  he  installed 
in  a  5-story  apartment  house. 

Assuming  that  the  local  authorities  do  not  regard  the 
l)uilding  as  one  that  must  he  equipped  with  a  regulation 
ty|)e  system,  then  the  system  may  he  classified  in  the 
occupancy  category.  The  system  illustrated  in  Fig.  1,  has 
been  designed  to  meet  the  rules  and  regulations  governing 
its  installation.  Therefore,  since  the  building  is  more  than 
four  stories  high  and  exceeds  50  ft  in  height,  the  fire 
standpipe  riser  must  he  2^  •>  inches  in  diameter.  The  fire 
hose  is  \\~>  in.  diameter  with  a  or  ^  2  in-  nozzle. 

If  the  building  does  not  exceed  four  stories  or  is  less 
than  50  ft  in  height,  a  2  in.  diameter  fire  standpipe  riser 
could  he  used.  Since  the  system  is  classified  as  an  occu¬ 


pancy  tyjx‘.  otdy  »)ne  approved  source  of  water  is  needed. 
If  a  fire  main  exists  in  the  street,  it  may  he  used  for  this 
})urpose:  otherwise  the  cold  water  service  in  the  building 
may  he  utilized. 

W  hen  the  fire  main  is  used,  a  control  valve  and  curb 
box  are  generally  placed  near  the  curb.  A  post  indicator 
val\e  might  also  he  considered  for  the  function.  Valves 
offer  a  means  for  shutting  off  the  water  supply  in  the  event 
that  the  building  suffers  a  severe  fire  with  resulting  dam¬ 
age  to  water  lines  which  could  waste  considerable  water. 
The  water  company  or  local  authorities  may  reejuire  that 
a  water  fh»v\  meter  he  installed  on  the  fire  main  in  the 
building  t(t  prevent  the  misuse  of  the  fire  line. 

If  the  fire  line  is  to  he  connected  to  the  cold  water  main 
inside  the  building,  it  is  generally  c<)nnected  as  close  as 
jtossihle  to  the  water  service  entry  into  the  building.  Just 
how  this  suppiv  line  should  he  connected  to  the  service 
main  and  the  component  piping  that  must  he  included, 
can  only  he  ascertained  in  each  instance  by  consulting  the 
local  plumbing,  fire  or  water  departments.  When  this  sys¬ 
tem  is  properly  installed,  it  can  he  cemnted  upon  to  pro¬ 
vide  the  necessary  fire  prettection  sought  by  the  building 
occupants. 


Roof 


Fig.  1.  Typical  installation  of  a  fire  standpipe  system  for  specific 
use  by  building  occupants. 
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Fig.  2.  Arrangement  of  approved 
fire  standpipe  system  with  extra 
small  stream  house  stotion  for  use 
by  building  occupants. 


Fig.  3.  Arrangement  of  opproved 
fire  hose  station  and  small  stream 
hose  station,  including  volves  and 
piping. 


I’/j"  valve 

-  Hose  rack' 


^akum  packing  (optional) 
Ceiling  plate 
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First  Aid  Fire  Protection 

All  owner  or  administrator  of  a  building  often  requests 
additional  facilities  to  the  fire  standpipe  system  that  ex¬ 
ceeds  the  minimum  requirements  of  the  national  and  local 
fire  authorities. 

Examples  are  certain  types  of  office  buildings,  indus¬ 
trial  jjlants,  research  laboratories,  warehouses  and  other 
tv|>es  of  buildings  where  for  extra  safety,  small  stream 
hose  stations  are  placed  near  the  interior  office  or  working 
space  in  the  proximity  of  the  fire  exit  to  the  stairway 
escajK’.  Such  stations  normally  have  an  approved  fire 
standpipe  system  with  2^0  in.  hose.  The  additional  small 
stream  hose  station  is  for  use  by  occupants  in  the  event  of 
a  fire  and  permits  some  control  of  the  fire  until  all  the 
occupants  are  safely  out  of  the  area.  Figure  2  represents 
such  a  system. 

Referring  to  Fig.  2  note  that  the  basic  fire  standpipe 
s\  stem  is  of  the  approved  type  that  meets  the  requirements 
of  the  national  and  local  authorities.  The  only  modifica¬ 
tion  is  the  addition  of  the  small  stream  first  aid  hose 
stations  in  the  office  or  work  areas.  Figure  3  illustrates  in 
ilctail,  the  suggested  hook-up  for  the  arrangement  of  hose 
racks  on  a  typical  floor  level.  The  standpipe  riser  in  this 
figure  is  4  in.  diameter;  the  hose  in  the  stairway  is  21  2 
inch  diameter  which  is  the  regulation  type  for  use  by  the 
fire  department.  T(»  supply  the  remote  small  stream  hose 
.‘stations,  a  connection  is  made  to  the  4  in.  standpipe  as 
shown.  The  IVL’  hi-  F^te  valve  is  the  means  by  which  the 
firemen  can  shut  off  the  water  supply  to  the  small  stream 
hose  station  when  the  2^  -j  in.  hose  station  is  to  be  used. 

Occupants  of  a  building  can  usually  handle  the  small 
diameter  fire  hose  but  it  takes  trained  firemen  to  handle 
the  2^^  in.  regulation  hose.  When  full  water  pressure  is 
turned  on  in  a  2^  2  in-  hose,  it  can  present  a  serious  hazard 
to  the  untrained  fire-fighters  who  attempt  to  handle  it. 
Such  a  line  out  of  control  endangers  both  life  and  prop¬ 
erty.  It  is  for  this  reason  that  the  smaller  hose  is  recom¬ 
mended. 

Illustrated  in  Fig.  3  is  an  approved  way  of  furnishing 
first  aid  fire  protection  in  a  building.  In  every  instance, 
the  national  and  local  authorities  should  be  informed  of 
your  proposed  design.  It  is  important  for  the  local  fire 
department  to  have  in  their  files  a  print  of  the  complete 
fire  protection  system  installed  in  the  building. 

First  aid  fire  protection  can  be  provided  in  the  base¬ 
ment.  However,  it  is  general  practice  to  run  a  4  in. 
diameter  branch  in  the  basement  over  to  the  proposed 
hose  station  and  then  reduce  to  2^{>  in.  for  the  valve  and 
hose  connection.  The  hose  would  be  of  the  regulation  2^2 
in.  size.  The  reason  why  2^  -j  in.  hose  is  used  in  this  case 
is  because  the  building  maintenance  help  are  usually 


Fig.  4.  Detail  of  ap¬ 
proved  hose  station 
equipped  with  1 V2 
in.  fire  hose. 


qualified  to  handle  the  larger  hose.  If  desired.  I'o  in. 
hose  can  be  used  by  fitting  a  2^^  in.  x  in.  adapter  to 
the  2^2  in-  hose  valve.  Here  again,  if  the  hose  station  is 
located  in  a  remote  area,  a  valve  of  the  OS&Y  type  is  re¬ 
quired  on  the  supply  line  to  the  hose  station.  The  valve  is 
generally  located  in  an  exit  or  escape  area  where  it  is 
accessable  to  the  firemen.  The  valve  permits  firemen  to 
shut  off  the  water  supply  to  the  hazardous  area,  when 
necessarv. 


Combination  Hose  Rack 

First  aid  fire  protection  is  a  current  consideration  in 
many  new  buildings  now  under  construction.  One  w’ay  of 
furnishing  first  aid  protection  and  vet  permit  the  use  of 
2V2  ir'-  hose  is  by  the  method  shown  in  Fig.  4.  The  stand¬ 
pipe  is  4  inches  in  diameter.  Regulation  hose  of  course 
would  be  2^/4  in.  diameter.  However,  with  the  speed  that 
fire  departments  respond  to  fires  today,  relatively  few 
minutes  elapse  between  the  time  a  signal  is  received  and 
the  time  it  takes  for  the  equipment  to  arrive  at  the  scene. 

By  installing  a  21/4  in.  x  lV->  in.  adapter  at  the  214  in. 
valve,  it  is  possible  to  use  H  -;  in.  hose  for  the  benefit  of 
the  building  occupants.  In  the  event  of  a  large  fire,  the 
firemen  can  easily  dist'onnect  the  P  2  in-  hose  and  connect 
their  own  21/4  in.  hose. 

Firemen  normally  prefer  to  use  their  own  ho.se  instead 
of  the  21/4  in  hose  that  may  be  on  the  rack.  Since  this  hose 
remains  unused  for  a  period  of  time,  the  fire  department 
prefers  to  use  its  own  hose  of  known  quality. 


Effect  of  Humidity  on  Odor 


Richard  L.  Kuehner,  research  engineer,  York  Corp.. 
York,  Pa.,  in  a  paper  presented  before  the  ASHAE,  gave 
evidence  that  normal  concentrations  of  water  vapor  affect 
the  rate  of  volatilization  of  odors  from  odorous  substances, 
the  intensity  of  odor  In  enclosed  spaces,  and  the  sensitivitv 
of  the  sense  of  smell. 

\\  here  the  odor  source  is  independent  of  water  vapor 
effect,  as  in  smoking  and  cooking,  a  high  relative  huiniditv 


is  advantageous.  But  where  the  odor  is  intrinsic,  as  with 
linoleum,  paint  and  upholstery,  a  reduced  indoor  relative 
humidity  is  beneficial.  It  is  conceivable  that  the  standard 
of  .50%  relative  humidity  may  not  be  the  most  desirable 
comfort  condition  from  the  f)dor  .standpoint.  The  research 
described  was  undertaken  to  explain  certain  inconsisten¬ 
cies  in  odor  measurement  found  during  the  practical  evalu¬ 
ation  of  potential  deodorant*. 
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Heating  Plant  Corrosion 

Atoms  must  strip  off  their  outer  electrons 
before  going  for  a  swim,  reports  our 
London  correspondent  in  summarizing  the 
papers  that  were  presented  at  a  recent 
conference  held  in  England  on  corrosion 
troubles  in  heating  and  ventilating  systems. 


I.\  a  200  iiiiliion  Htu  per  hr  high-pressure  hot-water 
heating  system  the  therina^itaticaliy-controlled  valves 
began  to  fail.  It  was  found  that  the  stems  and  interiors  of 
the  valves  were  coated  with  cuprous  sulphide.  I'lie  same 
chemical  was  found  to  he  coating  isolating  valves  of  the 
pipe  system  in  general.  The  water  was  treated  with  alkali 
and  sodium  suljtliite  and  it  was  diflicult  to  understand 
where  any  sulphide  could  come  from.  Although  the  flow’ 
temperature  was  .lot)  deg  and  the  return  temperature  2.i0 
deg  the  temj)eratures  in  the  pressure  and  reserve  vessels 
were  much  lower,  and  when  the  pressure  vessel  was 
oj)ened  it  was  found  to  contain  a  thick  laver  of  sludge. 
This  sludge  was  rich  in  sulphate-reducing  bacteria  and 
this  was  the  source  of  the  sulphide. 

riie  solution  of  this  problem  was  to  blow  down  the 
pres‘iure  vessel  periodically  to  remove  sludge,  an  operation 
which  should  sterilize  it  by  reason  of  the  high  tempera¬ 
ture  water  entering  from  the  main  system. 

Corrosive  Symposium 

Ibis  was  one  example  of  corrosion  phenomena  re¬ 
porter!  in  a  svmposium  on  corrosion  which  took  place  at 
a  joint  meeting  of  the  Institution  of  Heating  and  Ventil¬ 
ating  Kngineers  and  the  Society  for  W  ater  Treatment 
and  Kxamination  iJ.I.H.l.K.,  23,  T.Sdi .  The  latter  Society 
has  oidy  recently  been  formed  and  is  just  over  thrr»e  vears 
old.  It  has  a  small  hut  expert  membership  of  chemists  or 
biologists  rmgaged  in  the  treatment  and  examination  of 
water.  A  joint  discussion  between  these  two  associations 
was  an  excellent  proposal  and  well-justified  hv  the  results. 

Thr*  opening  paper  was  by  I).  G.  Lewis,  a  member  t»f 
the  Institution,  who  outlined  typical  corrosion  problems 
encountered  in  heating  and  ventilating  practice.  Almost 
all  examples  of  internal  corrosion  involved  a  fluid  and  a 
metal.  'I'he  metal  is  a  relatively  constant  factor  and  the 
Iluid  varies  in  composition.  The  question  must  be  faced  as 
to  whether  improved  production  techniques  have  reduced 
the  resistance  *»f  common  metals  to  corrosion.  Some 
engineers  believe  this,  and  when  corrosion  occurs  there 
is  always  the  suggestion  made  that  the  metal  is  faulty.  On 
the  other  hand  the  apparently  greater  number  of  failures 
that  are  reported  may  he  due  simplv  to  the  increased 
numher  of  installations,  and  the  percentage  of  failures 


may  actually  he  less  than  in  former  years.  There  is  a  case, 
however,  for  examining  the  use  of  more  expensive  metals 
for  some  purposes,  particularly  in  small  plants  where 
control  of  the  fluid  composition  is  impracticable. 

One  of  the  puzzling  features  of  corrosion  is  the  out¬ 
breaks  that  occur  in  certain  areas.  From  the  location  of 
failure.s  one  would  expect  that  some  factor  in  the  local 
conditions  is  responsible.  Yet  by  the  time  a  full  investi¬ 
gation  has  been  started,  the  outbreak  subsides  and  the 
cause  may  remain  undiscovered.  To  avoid  electrolytic  ac¬ 
tion,  heating  engineers  are  advised  to  use  the  same  metals 
throughout  a  heating  system;  yet  while  iron  filings  left 
inside  a  tank  are  known  to  be  troublesome,  copper-to- 
iron  joints,  brass  faucets,  copper  towel-rails  plus  gal¬ 
vanized  hot  water  pipes,  and  other  mixtures  of  metals 
have  been  used  without  harmful  results.  Why? 

Is  it  reasonable  to  use  cold  water  mains  for  grounding 
electrical  installations  if  electric  currents  can  be  so  dan¬ 
gerous?  Why  do  gases,  even  inflammable  gases,  con¬ 
tinually  accumulate  in  parts  of  some  systems?  If  this  is 
hydrogen,  examples  show  that  electrolytic  effects  of  unlike 
metals  cannot  be  responsible  in  everv  case. 

What  is  the  be.<t  metal  for  condensate  lines,  and  why 
are  experiences  with  condensate  corrosion  so  variable? 
The  lids  of  aluminum  kettles  and  saucepans  do  not 
corrode  seriously;  can  aluminum  be  used  for  condensate 
lines?  W  hen  may  ungalvanized  steel  tube  and  malleable 
iron  fittings  be  safely  used  for  hot  water  serv  ice?  W  hat 
is  the  best  way  of  hiding  pipes  in  buildings,  since  so 
much  trouble  has  been  experienced  with  oxychloride  and 
light-weight  porous  concrete? 

Mr.  Lewis  mentioned  several  other  topics,  such  as 
atmospheric  pollution  and  corrosion  of  flues  and  chim¬ 
neys;  and  the  other  three  papers  were  devoted  in  the 
main  to  answering  his  questions.  The  authors  had  had 
the  opportunity  of  seeing  Mr.  Lewis’s  paper  in  draft,  but 
to  some  questions  there  are  no  answers  yet;  other  points 
that  received  insufficient  attention  beforehand  were  dealt 
with  in  the  discussion  after  presentation  of  the  papers. 

Anodes  and  Cathodes 

Drs.  F.  Wormwell  and  G.  Butler  began  their  paper 
with  a  good  look  at  fundamentals.  Corrosion  processes 


Classification  of  corrosion  processes. 
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may  l»e  broadly  divided  into  metal-liquid  and  metal-fias 
types;,  a*  in  the  aecompain  ing  diagram.  \\  hen  a  metal  is 
immersied  in  a  litjuid  the  rate  of  corro?i(»n  is  often  eon- 
trolled  hv  the  rate  of  access  of  dissolved  gases  to  the 
surface:  in  atmospheric  corrosion  the  supply  of  ox\gen 
is  ample,  and  the  rate  of  attack  is  controlled  In  access 
of  moisture  and  trace  gases  such  as  oxides  of  sulphur. 

W  hen  two  metals  in  contact  with  each  other  are  also  in 
contact  with  a  li<juid  which  will  j)ass  an  electric  current 
(e.g.  water  with  salts  dis.«olved  in  it  l  corrosion  begins. 
One  of  the  metals  will  be  more  reactive  than  the  other, 
and  it  becomes  an  ”an()de’'.  and  tries  to  diss(»lve.  atom 
b\  atom.  Supposing  it  is  zinc,  then  zinc  atoms  dive  in. 
first  taking  off  their  clothes  (a  couple  of  electrons  l.  The 
bank  is  soon  piled  high  with  clotlu's.  i.e.  electrons,  and 
is  therefore  charged  with  negati\e  electricity.  Since  the 
metals  are  in  contact,  these  electrons  leak  around  through 
the  metal,  but  the  general  result  is  that  the  metal  every¬ 
where  becomes  negati\el\  charged  and  exerts  an  attrac¬ 
tion  for  the  |)ositi\el\  charged  naked  metal  atoms  (called 
“ions"  I  swimming  around  in  the  water.  If  nothing  else 
hajij  ened  there  would  be  a  conti  uial  interchange,  some 
returning  to  the  shore  and  others  going  for  a  swim,  like 
canoes  on  a  |»ublic  boating  lake  which  are  hired  out  for 
half-an-hour  at  a  time.  However,  sometimes  the\  get 
entangled,  as  it  were,  in  weeds  and  form  compounds 
with  carbonate  ions  or  with  the  hvdroxxl  ions  (negati\el\ 
charged  OH  i  of  the  water  itself.  This  leaves  an  excess 
of  jiositively  charged  hvdrogen  ions  unjiartnered  and. 
feeling  lonely,  they  go  to  the  .«urfaee  of  the  less  reactive 
metal,  called  the  “cathode".  There  some  of  them  get 
dressed  in  the  electrons  which  have  wandered  round,  and 
form  molecules  of  hydrogen  gas.  This  sticks  to  the  sur¬ 
face  in  minute  invisible  bubbles  and  blocks  it  off  from 
the  liquid.  This  is  called  “polarization"  and  when  it 
occurs  corrosion  does  n<)t  go  on. 

Hut  if  the  hydrogen  ions  find  oxvgen  at  the  cathode 
surface  they  combine  with  it.  and  with  the  spare  electrons, 
and  again  form  water,  and  corrosion  (solution  (»f  the 
anode  \  goes  on  merrily.  If  the  temperature  is  high 
emtugh.  or  the  water  velocitx  high  enough,  the  Indrogen 
gas  may  not  stay  at  the  cathode  surface,  so  corrosion 
can  then  occur  without  oxxgen. 

Pitting  and  Scale 

If  several  billion  atoms  go  for  a  swim,  the  engineer 
does  not  mind  provided  they  come  from  a  verv  large 
area.  But  if  they  all  come  from  one  place,  thev  leave  a 
pit  which  may  develop  into  a  leak.  Large  anodes  and 
small,  easily  polarized  cathodes  are  therefore  ideal,  and 
the  brass  faucet  or  copper  towel-rail  ( cathode  i  in  a 
galvanized  steel  system  ( anode  l  is  trouble-free.  Hut  a 
crack  in  the  mill-scale  in  a  system  exposes  a  little  bare 
metal  t anode i  and  the  scale  provides  a  large  cathode; 
corrosion  may  then  be  extremely  rapid. 

Sometimes  the  ions  are  brought  to  grief  almost  as  .«oon 
as  they  dive  in.  In  soft  waters  ferrous  ions  form  with 
oxygen  and  hydroxyl  ions  a  porous  rust  which  is  alwavs 
a  .short  distance  away  from  the  anode  p(»int  and  does  not 
prevent  further  action.  Hut  in  hard  waters  this  acts  as  a 
nucleus  for  bringing  calcium  carbonate  out  of  solution 
and  an  impervious  crust  of  “chalky  rust"  mav  completely 
seal  off  the  anode  and  stop  further  corrosion. 

H.  S.  (iampbell  in  his  paper  considered  particular 


metaU  and  their  various  susceptibilities.  If  the  water  con¬ 
tains  a  trace  of  manganese  without  at  the  same  time  con¬ 
taining  some  unknown  organic  substance  which  iidiibits 
the  attack,  then  cop|)er  will  eventually  be  attacked.  Man¬ 
ganese  dioxide  slowlv  coats  the  cop|)er  surface  forming 
a  large  cathode;  bare  copper  exposed  at  p<nes  or  breaks 
in  thi.«i  film  is  then  anodic  and  pitting  occurs.  High  water 
tenq)eratures  increase  this  attack.  A  similar  fihn  can  be 
formed  on  the  inside  of  pipes  during  nianufacture  by 
overheating  of  lubricant  left  in  the  tubes  during  annealing, 
forming  a  carbon  fihn. 

Silver  and  Rubbish 

Hot-pressing  is  conxenient  method  of  manufacture  of 
some  brass  fitti[(gs.  but  the  allox  xvith  about  40' <  zinc 
mu.st  be  us«“d.  and  this  (  uidike  the  70/.40  alloy  xxith  a 
little  arsenic  (  sometimes  suffers  ”de-zincification' .  Many 
nianufacturers  are  gixi[[g  up  the  use  of  brazing  brasses 
with  40  to  .lO' (  id  zinc  for  this  reason  and  are  using 
instead  a  coppcr-.silxer-phosphorous  allox  for  seams  in 
copper  cx  linders. 

In  most  hard  or  modcratelx  hard  xxatcrs  gaixanized 
steel  pipes  and  tanks  gixe  good  serx  ice.  becoming  pro¬ 
tected  with  a  continuous  fihn  of  scale.  Irn  kind  of  rub¬ 
bish  left  on  the  bottom  of  a  tank  interfe[es  with  this  and 
will  cause  corrosion,  lion  filings  an‘  |»articularlx  bad 
because  tbex  cause  the  zinc  nearbx  to  dissolve.  In  hot 
water  there  is  chemical  action  between  zinc  and  water 
which  produces  a  fihn  on  the  zinc:  then  the  zinc  be¬ 
comes  the  rotlinde  and  anx  iron  exposed  at  jtores  or 
faults  in  the  gaixanizing  becomes  the  anode  and  dissolves. 
Ihis  produces  pitting.  l  or  long  life  the  tenqterature 
should  not  be  alloxxed  to  rise  above  1  b*  <1<  ‘g  K  for  the 
first  twelve  months  (to  forni  protectixe  scale  of  calciuni 
carbonate  I  and  should  m>t  be  held  at  higher  temperatures 
for  long  periods  even  after  this  initial  period. 

Copper  and  Aluminum 

Against  the  general  conclusion  that  a  sniall  amount  of 
copper  (cathodic  I  is  O.K.  in  a  gaixanized  steel  system, 
there  is  the  danger  that  a  xxater  that  contains  afi^ressive 
(T)^  max  attack  the  copper  slightly  and  then  |)roceed  to 
re-deposit  it  in  .spots  all  oxer  the  gaixanized  coating, 
xvhich  dissolves  near  the  s|»ots.  causing  jiitting.  (lopper 
is  particularly  dangerous  to  aluminum,  and  ahnninum 
kettles  mav  suffer  badly  if  filled  with  hot  water  draxvn 
from  a  copper  sup|)lx  system. 

Impingement  and  Condensate 

High  local  xxater  s|»eeds  sxxeep  awax  corrosion  products 
from  the  neighborhood  of  anodic  areas  and  supply  oxy¬ 
gen  to  cathodic  areas.  >ince  differential  aeration  and 
minute  differences  in  structure  max  lead  to  differeiu-es  in 
reactivity  in  adjacent  areas  of  the  same  metal,  this  gives 
rise  to  what  is  knoxvn  as  “impingement  attack".  Some 
alloys  re.sist  this  better  than  others,  and  in  particular  it 
has  been  found  recently  that  an  allox  consisting  of  n 
percent  nickel.  1..S  percent  iron,  rest  copjier.  is  very  nearly 
as  good  as  cupronickel  or  aluminum  brass.  Such  alloys 
max  be  useful  ff)r  condensate  lines,  and  aluminum  aLo 
would  be  expected  to  give  good  service  |»roxided  the 
condensate  flid  not  first  come  into  contact  xvith  any 

{Concluded  on  j>a('e  13(»l 
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PRODUCT  APPLICATIONS 

New,  Unusual,  or  Ingenious  Uses  of  Equipment  and  Materials 

Conducted  by  WM.  B.  FOXHALL,  Associate  Editor 


Cooling  Aids  Photo  Development 

PROBLEM:  l'>  itn'itan*  somcoO  (‘s.  17  l>v  17  inches, 

a  inammotli  lo-foot  mosaic  of  the  \lilkv  Wav  fthe  siih- 
jccl  of  llie  Sjtecial  Summer  Show.  1*1.77.  at  (irillith  Parks’ 
lamed  ol»er\ator\  in  Los  Anjicles).  it  will  he  necessary 
to  hold  tcm|ieraturcs  of  photofiraphic  solutions  to  within 
1  dcfiree  of  tem|)erature  so  lhe\  can  he  developed  h\ 
timiiif:  to  the  >ame  (h-nsitv.  Ihis  is  rc(piisite  so  that  hor- 
dcr>  hclwcen  individual  plates  will  not  h(‘  visible  on  final 
mosaic. 

SOLUTION:  Previous  |)hoto  work  done  in  the  Ohserva- 
torv's  photojiiaphic  lah.  often  in  summer,  necessitated  use 
<d  ice  <uhes  to  hold 
photographic  solutions 
con-tant.  Ilefore  this  un- 
l»rec(“ndcnted  joh  could 
he  undertaken,  however, 
it  was  decid«-d  that  tem¬ 
perature  control  was  a 
ncccssitv.  I'Aur  tvpes  of 
e(|uipment  were  coiisid- 
erctl  hefore  manajiement 
<lecided  upon,  and  had 
installed,  a  ceiliiifi-sus- 
pctidcd  .'spotaire  IIIK!  air 
(•onditionin>>  unit,  manufactured  hv  Drav er-Hanson.  Los 
Xujielcs.  l  iu  tors  inlluencin<r  this  dei  i'ion  were  the  fact 
that  the  unit  recpiired  no  water  for  coorm<r.  it  used  no 
iisahh*  floor  space,  and  re<piired  no  structural  modifica- 
tions--an  impossihilitv  hecausc  of  l!!-inch  so  lid  concrete 
walls.  The  unit,  "iviii"  complete  heatinjr.  coolinfi  and 
ventilatin';,  is  matched  with  remolelv  placed  (i.M.  1 ' -j- 
ton  compressor,  will  use  l•reon-22:  retpiires  no  oilin"  or 
maintenance. 

RESULTS:  Tin*  .''potaire  unit,  in-tailed  several  months  a"o. 
has  been  j<dt  tested  and  double  checked  to  the  entire 
satisfaction  of  tho>e  who  will  en>ra*;e  in  actual  prepara¬ 
tion  of  the  intricate  nn*saic.  Thev  report  actual  |)rocessing 
will  be  undertaken  on  the  fiijrantic  mosaic  within  an  earlv 
period. 


Air  Purification  Saves  Money 

PROBLEM:  The  .\letalph<»to  Corp..  Cleveland,  Ohio,  re¬ 
cently  introduced  a  process  for  direct  printing  of  name 
plates,  dials,  diagrams,  and  similar  products  directly  from 
photo-sensitized  aluminum  plate.  The  j)hotographic  sur¬ 
face  applied  to  the  aluminum  is  so  sensitive  that  produc¬ 
tion  runs  were  occasionally  spoiled  hy  fogging.  It  was 
found  that  the  spoilage  was  caused  hy  chemical  reaction 
of  the  surface  with  sulphide  gases  which  seejved  into  the 
plant  from  the  surrounding  industrial  neighborhood. 
Spoilage  occurred  even  though  contaminating  gases  were 


in  such  low  concentration  as  to  be  indiscernible  to  the 
sense  of  smell. 

SOLUTION:  |5\  iutroduction  of  ventilation  supply  air 
through  activated  carbon  fdters  and  maintenance  of  posi¬ 
tive  air  pressure  in  the  section  where  the  plates  are  made, 
the  trouble  was  overcome.  The  activated  carbon  equi])- 
ment  is  a  product  of  (’.onnor  Kngim'ering  Corp..  Dan¬ 
bury.  Conn. 

RESULTS:  There  has  been  no  recurrence  of  the  spoilage 
from  outside  gases  during  the  year  in  which  the  new 
system  has  been  in  o|)»*ration.  The  fdter  system  cost  less 
than  half  as  much  as  the  loss  resulting  from  one  batch  of 
damaged  platen. 


48-foot  Globe  Gets  New  Overcoat 

PROBLEM:  Deteriorated  insulation  on  a  Iff-foot  ammonia 
storage  sphere  had  to  be  re|)laced  without  shuttitig  down 
the  e(|ui|)ment  at  the  Mississi|)pi  Chemical  Corp.  ])lant  in 
^  azoo  City.  Miss.  Temperature  of  ammonia  inside  the 
sphere  had  to  be  maintained  continuously  at  ‘if  deg  F. 
Trouble  developed  when  the  original  organic  insulation 
failed.  Moisture  from  condensation  had  penetrated  and 
migrated  through  the  insulating  material,  destroying  it 
in  less  than  four  years  after  it  had  been  installed. 
SOLUTION:  To  avoid  shutting  down  ecjuipment.  new  mois¬ 
ture  proof  insulation  was 
installed,  a  small  section 
at  a  time.  The  new  mate¬ 
rial.  called  P'oamglas, 
product  o  f  Pittsburgh 
Corning  Corp..  is  a  rigid 
cellular  glass  which  can¬ 
not  absorb  moisture.  It  is 
also  fireproof  and  acid  re¬ 
sistant.  important  consid¬ 
erations  in  a  chemical 
plant.  As  the  old  insula¬ 
tion  was  removed,  a 
heavy  layer  of  rust  was  wire-brushed  off  and  steel  pins 
were  welded  to  the  surface  of  the  sphere  on  9-inch  centers. 
A  mastic  coating  was  applied  and  2-inch  insulation 
blocks,  each  12  by  lo  inches,  were  pressed  on  over  the 
pins.  Another  coating  of  mastic  was  applied  and  a  second 
course  of  insulation  blocks  imj)aled  on  the  protruding 
pins.  Joints  of  the  block  were  staggered  and  pointed  up 
before  a  final  coating  of  asphalt  was  applied.  This  was 
followed  by  a  glass  fabric  membrane  and  an  outside  ap¬ 
plication  of  weatherproof  coating. 

RESULTS:  Rigidity  and  light  weight  of  the  insulation 
blocks  facilitated  their  installation.  Moisture  resistance  of 
the  material,  demonstrated  by  rain  storms  during  the  ap¬ 
plication  job,  is  expected  to  prevent  a  recurrence  of  the 
previous  damage. 
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NEWS  OF  EQUIPMENT  AND  MATERIALS 


Use  the  convenient  prepaid  postcard  appearing  on 
page  85  for  securing  additional  information  on  new 
equipment  and  materials  described  in  this  department. 

Steam  or  Water  Fed  Heaters 

Downward  or  horizontal  discharge  unit  heaters  are  an¬ 
nounced  by  Warren  Webster  &  Co.,  Camden,  N.  J.  The 
unit  heaters  are  being  offered  in  thirty-four  models,  rang¬ 
ing  in  capacity  from  3t,()0()  to  6o4,()(K)  Btu  per  hr  (steam 
ratings) , 

Named  Little  Giant,  the  unit  heaters  are  of  the  draw- 
through  type  and  with  rectangular,  wrap-around,  heating 
elements.  Since  the  elements  are  designed  to  operate  with 
either  steam  or  hot  water,  there  is  a  50%  reduction  in 
the  quantity  needed  for  a  complete  stock  supply  of  the 
product  line.  The  heating  elements  are  constructed  of 


copper  tubing  with  extended,  corrugated  aluminum,  plate- 
type  fins.  Male  pipe  connections  extend  from  square  steel 
headers  on  opposite  sides  of  the  vertical  discdiarge  unit, 
permitting  installation  close  to  the  ceiling  and  providing 
maximum  headroom.  The  motor,  which  has  sealed,  per¬ 
manently  lubricated  bearings  or  grease-lubricated  ball 
bearings,  can  be  removed  through  the  fan  outlet  from 
below,  without  disturbing  the  installation. 

The  heater  casings  are  made  of  heavy  gage  furniture 
steel,  with  a  baked-on,  gray-green,  hammered  finish.  The 
mot(»rs  are  designed  for  continuous  duty  and  are  mounted 
to  eliminate  the  transmission  of  noise  to  the  unit  casing. 
A  continuous  stream  of  air  at  room  temperature  is  drawn 
over  the  motor  during  operation  of  the  fan. 

Each  heater  is  rated  in  accordance  with  the  new  lUUA 
Sound  Test  Code.  Air  deflector  attachments  are  available 
in  a  wide  variety  to  meet  unit  heater  requirements. 

More  information?  Circle  Item  I  on  postcard,  page  85. 


Steel  Shell  Filter-Driers 

Refrigerant  filter-driers  are  available  with  steel  shells 
from  Remco,  Inc.,  Zelienojde.  Pa. 

Made  for  applications  in  automotive,  commercial,  and 
industrial  air  conditioning  and  refrigeration,  the  steel 
units  are  painted  to  prevent  corrosion.  In  all  other  ways 
they  match  copjjer  shell  units,  combining  a  Fiberglas 
depth  filter  and  a  molded  drying  element.  The  steel  filter- 
driers  in  both  steel  and  copper  have  been  approved  by 
the  Underwriters  Laboratories  for  use  with  Freon-12  and 
Freon-22. 


The  Fiberglas  bag  in  the  filter  removes  foreign  matter 
from  the  refrigerant  stream.  The  tnolded  dr\ing  unit  re¬ 
moves  moisture  chemically,  also  absorbing  acids  to  a  level 
below  possible  danger  from  corrosion. 

The  filter-drier  units  are  available  in  sizes  through  10- 
tons  for  Freon-12.  Prices  for  original  ecjuipmcnt  may  be 
obtained  from  the  companv. 

More  information?  Circle  Item  2  on  postcard,  page  85. 


Heavy  Oil  Burner 

An  air  atomizing  burner,  designed  to  burn  No.  6  oil. 
is  offered  by  Cleaver-Brooks  Co.,  Milwaukee,  \\  is.  The 
gun-type  burner  is  calltnl  llev-^^()il. 

Air  and  oil  are  meteretl  in  the  proper  ratio  at  all  capaci¬ 
ties  to  assure  maximum  eflicienev.  The  oil  is  atomized  s«> 
that  it  burns  completely.  A  j)ositi\e  acting  metering  pump 
measures  the  delivers  of  oil. 


The  burner  does  not  start  at  full  capacity  but  begins 
with  a  small  flame  which  is  gradually  built  up  to  the  re¬ 
quired  size.  The  sha|>e  of  the  flame  is  adjusted  for  the  type 
of  boiler  it  is  to  be  used  with. 

Modern  combastion  controls  are  standard  equipment 
of  the  burner.  Motor  starting  is  delayed  until  the  oil  at  the 
nozzle  is  heated. 

More  information?  Circle  Item  3  on  postcard,  page  85. 


Refrigerant  Sub-Coolers 

A  line  of  superheater-heat  interchangers  has  been  de¬ 
veloped  by  Heat-X,  Inc.,  Brewster,  N.  ^ .,  for  use  on  air 
conditioning  and  refrigeration  systems  to  insure  full  util¬ 
ization  of  the  evap<trat(»r  surface  and  eliminate  the  prob- 

t 

. 

I 

featuring  the  company's  patented  Inner-fin  construction, 
which  provides  maximum  heat  transfer  with  a  minimum 
pressure  drop.  The  units  sub-cool  the  liquid  refrigerant, 
thereby  improving  expansion  valve  operation  and  increas¬ 
in':  the  efficienev  of  the  evaporator  due  to  the  reduction 
in  the  amount  of  flash  gas. 

More  information?  Circle  Item  4  on  postcard,  page  85. 


lern  of  having  part  of  the 
surface  being  u.sed  for 
superheating  the  refrig¬ 
erant. 

Called  .SRX,  the  units 
combine  a  superheater 
with  a  heat  exchanger. 
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News  of  Equipment  and  Materials 


Tool  Drives  Studs  into  Steel 

A  hammer-powered  stud  driver  has  been  developed  hy 
Hilti  Rapid  Fastening  Systems,  Inc.,  New  York,  N.  Y. 

\\  ith  the  tool,  only  three  or  four  hammer  strokes  are 
necessary  to  anchor  fasteners  into  materials  such  as 
concrete,  brick,  cement,  masonry,  stucco,  and  steel  up 
to  .5  10  in.  thick. 


A  ram  in  the  tool  transmits  the  power  from  the  ham¬ 
mer  in  the  direction  of  the  axis  of  penetration.  A  cone 
seat  centers  the  fastener  at  its  upper  end  and  a  base  flange 
or  guide  jaws  hold  the  fastener  at  its  lower  end.  A  spring 
inside  the  tool  prevents  the  ram  from  rebounding. 

A  selection  of  fa'^teners,  both  threaded  and  with  round 
heads,  are  available  from  the  company  in  addition  to 
variou.>i  accessories. 

The  tool  and  a  2-  to  .3-lb  hammer,  w  ith  short  handle  and 
s<juare  face,  can  be  used  to  hang  water  pipes  and  bath¬ 
room  and  kitchen  fixtures. 

More  information?  Circle  Item  5  on  postcard,  page  85. 


Heating  Time  Switch 

A  time  switch  that  automatically  regulates  the  hours 
of  building  heating  and  divides  the  day  into  three  heating 
periods,  has  been  developed  by  Automatic  Devices  Co., 
Inc.,  Western  Springs,  Ill. 

Called  Weather-Chron,  the  unit  contains  two  switch 
circuits.  The  first  circuit  operates  the  burner,  or  valve, 
with  only  the  safety  high-limit  controller  in  the  circuit 
regulating  the  heating.  The  starting  time  of  the  morning 
build-up  period  changes  automatically  as  the  outdoor 
weather  changes. 

At  a  pre-selected  time, 
the  second  switch  circuit 
of  the  timer  connects  the 
daytime  heating  control¬ 
ler  w  ith  the  circuit  to  pro¬ 
vide  regulated  heating 
throughout  the  day.  The 
heating  is  stopped,  or  reduced,  at  a  pre-selected  night 
hour. 

An  added  safety  feature  automatically  eliminates  the 
night  setback  ojieration  when  the  outdoor  temperature 
drops  below  a  pre-selected  low  level,  for  example,  10  deg 
F.  The  time  switch  then  stops  all  heat  to  the  building 
when  the  outdoor  temperature  rises  above  a  pre-selected 
minimum,  for  example,  65  deg. 


One-day  or  seven-day  models  are  available.  The  seven- 
day  programming  model  automatically  adjusts  the  hours 
of  heating  individually  for  each  day  of  the  week.  This 
permits  earlier  shutoff  times  for  Saturday  and  still  earlier, 
or  no  heat  at  all,  for  Sunday,  if  desired. 

All  models  can  come  ecjuipped  with  a  clock  motor  con¬ 
taining  a  spring,  which  provides  up  to  30  hours  of  opera¬ 
tion  in  case  of  a  power  failure. 

More  Information?  Circle  Item  6  on  postcard,  page  85. 


Plastic  Fume  Hoods 

A  lightweight,  corrosion  resistant  fume  hood  is  manu¬ 
factured  by  Ilaveg  Industries,  Inc.,  Wilmington,  Dela., 
of  polyester  glass  plastic. 

Among  the  advantages  claimed  for  the  material  are 
lightweight,  a  high  impact  strength,  and  resistance  to 
hvdrochloric  acid  and  other  fumes  normally  corrosive  to 
other  materials.  The  ease  of  field  fabrication,  both  for 
initial  construction  and  possible  changes,  makes  the 
hoods  suitable  for  industrial  fume  removal  applications. 
More  Information?  Circle  Item  7  on  postcard,  page  85. 


Line  of  Centrifugal  Fans 

A  line  of  centrifugal  fans  is  announced  bv  Sturtevant 
Div.,  Westinghouse  Flectric  Corp.,  Ilvde  Park,  Boston, 
Mass. 

Designated  Series  6000  Silentvane,  the  fans  make  pos¬ 
sible  92'^c  peak  mechanical  efficiency  and  88%  static 
efficiency  in  the  movement  of  air  in  high  pressure  air 
conditioning,  industrial  process  ventilation,  and  vehicular 


tunnel  ventilation.  The  Airfoil  type  blading  is  responsible 
for  the  high  efficiencies  and  lower  noise  energy. 

Each  fan  in  the  series  attains  its  maximum  horsepower 
within  the  normal  range  of  fan  selection.  The  fans  are 
designed  for  direct  connection  to  conventional  squirrel 
cage  induction  motors  operated  at  standard  motor  speeds. 

For  those  applications  requiring  regulation  of  air  out¬ 
put  over  a  wide  range  of  operating  conditions,  inlet  vane 
control  is  available,  operated  either  manually  or  auto¬ 
matically. 

Sixteen  fan  models  are  offered  with  wheel  diameters 
ranging  from  27  to  108  in. 

More  information?  Circle  Item  8  on  postcard,  page  85. 
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Diamond  Drilling  Machine 

A  portable  <lrilliiifr  machine  lias  been  redesi fined  to  ac¬ 
commodate  diamond  bits  up  to  14  in.  by  Wheel  Trueing 
Tool  (a)„  Detroit.  Mich. 

Kngineered  for  adaptability  in  size  cd  motors  and  drill 
bits,  the  new  machine  can  drill  in  an\  position,  having 
a  .‘t(»(l-degree  arc  of  suing,  and  can  be  raised  and  lowered 
on  the  })illar  for  level  horizontal  drilling  at  any  height. 


W  ith  standard  Truco  swivel  diamond  bits,  any  size 
hole  up  to  14  in.  can  be  drilled  b\  the  unit  in  concrete, 
tile,  granite,  marble,  brick,  and  other  hard,  brittle  ma¬ 
terials.  Test  units  averaged  approximately  one  inch  per 
minute  in  drilling  reinforced  concrete. 

Weighing  200  lb.  the  unit  can  be  dismantled  and  car¬ 
ried  in  parts  b\  one  man.  The  base  has  four  le\eling 
screws  to  stabilize  the  machine  and  maintain  grade  in 
drilling  on  an  uneven  floor.  bOr  drilling  in  cramped  ipiar- 
ters,  it  can  be  mounted  on  a  0-in.  .<(juare  base  and  locked 
in  position  against  the  floor  and  ceiling  or  from  wall  to 
wall. 

I  hree  hea\\-dut>  motors  for  mounting  on  the  drilling 
machine  pro\  ide  power  for  var\ing  drilling  conditions. 
Idt  diameters,  and  depth  of  hole.  The  motors  operate  on 
a-c  or  d-c  current  w  ith  1  lOv,  00  cycles  or  less. 

A  selection  of  shaft  adajiters  will  fit  swivels  to  drill 
motors  with  chucks  <tf  varying  size. 

More  information?  Circle  Item  9  on  postcard,  page  85. 

Duct  Exhaust  Fan 

A  duct  fan  for  paint  spraying  booths,  industrial  ventila¬ 
tion.  and  exhaust  is  placed  on  the  market  by  I  he  Peerless 
F.lectric  Cit..  Fan  and  Blower  Div..  W  arren.  Ohio. 

4  he  new  unit  is  a  belt-driven  tubeaxial  fan  suitable  for 
numerous  industrial  applica¬ 
tions.  It  is  made  in  diameters  f(»r 
.standard  duct  .sizes,  and  various 
selections  of  horsepower  for 
each  size  allow  a  range  of  air 
capacities. 

Both  the  V-belt  drive  and 
motor  are  isolated  from  the 
air  stream  so  that  there  is  no 
contamination  to  the  motor  or 
l)elt  from  vapors  carried  in  the 
duct  W(trk.  Both  fan  and  motor 
are  fitted  with  ball  bearings  so 
that  they  may  be  mounted  in  any  position.  Fan  blades 
are  n<m-sparking,  heavy  cast  aluminum  and  are  suitable 
for  bandling  explosive  gases. 

The  steel  housing  of  the  duct  fan  is  completely  arc- 


welded  together  to  provide  an  airtight  fit.  Heavy  angle 
iron  rings  on  each  end  of  the  housing  are  punched  for 
mounting.  An  airtight  cvlimler  through  the  center  of  the 
fan  protects  the  belt  and  bearings  from  the  air  stream. 
The  motor  base  is  made  of  heavy  steel  with  an  easy  belt 
adjustment  feature.  The  entire  utiit  pxce|»t  the  fan  blade 
is  painted  gray  enamel. 

Motors  are  <)|K*n  drip-proof,  ball-bearing  motors  for 
1<.5(>  rpm.  Totally  enclosed  <»r  explosion-proof  motors 
can  be  furnished  if  desired.  Single-phase  motors  are  ca- 
|)acitor-induction  types,  and  three-|»hase  motors  are  iti- 
duction  type. 

More  information?  Circle  Item  10  on  postcard,  page  85. 

Glass-Lined  Storage  Tank 

Production  on  an  l>(l-gal.  glass-lined  hot  water  storage 
tank  has  been  started  by  Permaglas  Div..  A.  O.  Smith 
(.orp..  Kankakee.  III.  1  he  tank  is  the  smallest  unit  in  the 
compain's  line  of  glass-lined  storage  tanks. 

The  nevN  unit  measures  about  (>1  x  2<t  in.  ami  widgbs 

210  lb. 

I  he  tank  will  cost  little  more  than  ferrous  tanks  of  the 
same  \olume.  It  will  find  its  commercial  applications  in 
restaurants,  small  apartnnmt  buildings,  and  in  industrial 
us(“s.  Installation  can  be  either  vertical  or  horizontal. 
More  information?  Circle  Item  I  I  on  postcard,  page  85. 

Fuel-Unit  Has  Rotary  Filter 

An  oil  burner  fuel-unit,  named  .N*r\ ice  Saver,  that  is 
e(|uipped  with  a  rotary  filter  instead  <d  the  conventional 
strainer  has  been  developed  bv  Webster  F.lectric  (io., 
Bacine.  W  is. 

I  he  rotary  filter  is  self-cleaning  and  eliminates  the  need 
for  wire  mesh  strainers  and  felt  or  paper  filters.  It  has 


a  particle  discrimination  of  12.5  microns,  which  is  etjual 
to  the  seining  efficiency  of  a  lOO-mesh  screen. 

A  sump  is  provided  in  the  cover  of  the  fuel-unit’s 
pump  to  ccdlect  any  foreign  matter  rejected  by  the  filter. 

Designe<l  to  replace  fuel-units  n<»w  in  use  without  pip¬ 
ing  changes,  the  unit  has  optional  iidet  and  return  line 
ports  and  can  be  rotated  360  degrees  for  mounting.  It  is 
available  both  as  a  single  stage  and  as  a  true  two-stage 
unit.  The  single-stage  pump  is  identified  by  a  red  cap,  the 
two-stage  pump  by  a  metallic  gold  cap.  Either  the  single 
stage  or  the  two-stage  will  work  mounted  in  any  position. 
More  information?  Circle  Item  12  on  postcard,  page  85. 
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Fan  Coil  Room  Air  Conditioner 

A  fan  coil,  room  air  conditioning  unit  is  added  to  the 
line  of  heating  and  cooling  e(|ui|)inent  made  hy  Mueller 
(dimatrol.  Milwaukee.  \\  is. 

Designed  for  hotels,  hospitals,  motels,  (tllices.  and  other 
multi-unit  huildings.  the  air  conditioner  is  for  use  with  a 
centrally  located  hot  or  chilled  water  source.  One  uidt  is 
located  in  each  room  and  contains  a  four-row  coil  for 
hoth  healing  and  cooling  plus  twin  centrifugal  circulating 
fans.  I  he  units  als<(  |)r(»vide  individual  room  control, 
fr*‘sh  air  cin  ulation  when  desired,  and  fdlratioti  cd  hoth 
ontsid<‘  and  room  air. 


I  wo  stvies  of  the  room  comlitioner  are  availahle.  The 
Model  (lO  is  a  recessed  tvpe  with  (»pen  ends  for  installation 
in  an  alcove,  wall,  or  with  cahinet  bases.  The  .Model  61 
( illustrated  I  is  completelv  enchtsed  in  a  casing,  with  a 
beige  baked-on  enamel  finish,  for  installation  flush  against 
a  wall  or  under  a  window.  Both  coil  utnts  are  supplied  in 
fan  capacities  of  2U().  dOO.  KM),  (ir  (tOO  cfm. 

Other  features  of  the  unit  are:  a  four-row  coil  with 
low  pressure  drop;  dual  l(»vv  speed,  alumitium  blowers; 
three-position  fan  speed  switch  adjustable  to  occupant’s 
desires;  permanent,  cleanable  filters,  accessible  from 
front;  and  the  entire  cabinet  slips  off  chassis  f<tr  installa¬ 
tion  and  service.  The  fan  coil  units  may  be  installed  either 
in  existing  or  new  buildings,  room  by  room,  with  three 
pipe  connections:  water  supply,  return,  and  condensate 
drain. 

More  information?  Circle  Item  13  on  postcard,  page  85. 


Dust  Collector  Silencers 

An  exhaust  silencer,  intended  for  use  where  (juiet  oper¬ 
ation  is  desired  of  cabinet-type  dust  collectors,  is  a  new 
jtroduct  of  Torit  Mfg.  Co.,  St.  Paul.  Minn. 

The  silencer  is  availalile  in  five  models  to  fit  the  ex¬ 
haust  openings  on  the  company’s  50,  60,  70  and  BO  series 
and  the  Model  122  collec¬ 
tors.  Although  the  dust 
collectors  are  designed  to 
run  (juietly,  some  applica¬ 
tions  reejuire  even  greater 
noise  suppression  for 
plant  employees’  comfort 
and  operating  efficiency. 

The  three  small  silen¬ 
cers  are  made  of  20-gage  steel  and  extend  30  in.  above 
the  top  of  the  collector  to  further  reduce  the  noise  effect; 
two  larger  models  are  built  of  16-gage  steel  and  extend 


36  in.  All  five  are  re-ctangular  in  cross-section  and  are 
interlined  with  1  in.  of  closed,  cellular  vinvl  foam. 

,\ll  the  silencers  are  given  a  baked-on.  wrinkle  finish 
to  match  the  collector  cabinets.  They  can  be  attached  to 
new  units  at  the  factorv  or  to  collectors  now  in  use. 

More  information?  Circle  Item  14  on  postcard,  page  85. 


Air  Velocity  and  Pressure  Gage 

One  gage  that  measures  both  air  velocity  in  feet  per 
minute  and  static  pressure  in  inches  of  water  is  available 
from  F.  W.  Dwyer  Mfg.  (’o..  Michigan  (fitv.  Ind. 

Designed  for  heatitig.  ventilating,  and  air  conditioning 
servicemen,  the  portable  utnt  permits  professional  testing 


and  adjustment  of  newly  installed  or  repaired  systems. 
Headings  of  the  gage  are  direct  and  require  no  reference 
to  graphs  or  tables.  Two  capacities  cover  the  common 
range  of  pressures.  Model  400-5:  0  to  5  inches  of  water; 
400  to  9000  fpm;  and  Model  400-10:  0  to  10  inches  of 
water.  400  to  12.600  fpm. 

Made  of  transparent  plastic,  the  air  velocity  meter  has 
no  moving  parts  or  delicate  vanes  to  get  out  of  adjust¬ 
ment.  The  gage  c(»mes  in  a  10|,4  ^  2014  ^  P  2-in.  steel 
carrying  case  that  is  fitted  for  all  accessories.  The  latter 
include  an  18-in.  stainless  steel  calibrated  pitot  tube; 
rubber  tubing  with  connectors;  Magneclips  for  mounting 
to  metal  surfaces;  additional  gage  oil;  and  plastic  lam¬ 
inated  instruction  and  data  cards. 

More  information?  Circle  Item  15  on  postcard,  page  85. 


Packaged  Duct  Fittings 

Pipe  duct  fittings  are  being  packaged  in  corrugated 
cartons  by  Adelta  Mfg.  Co.,  Inc.,  Philadelphia.  Pa.,  to 
make  it  easier  and  more  economical  for  jobbers  and 
heating  and  air  conditioning  contractors  to  ship,  stt)re, 
protect,  and  handle  elbows  and  angles. 

The  packaging  of  the  fittings  now  puts  the  company’s 
complete  line  of  standardized  pipe,  duct,  and  fittings  in 
unit  cartons  so  that  jobbers  do  not  have  to  count  and 
carry  loose  material  or  build  special  bins.  The  cartons 
are  marked  so  that  their  contents  can  be  quickly  and 
easily  identified. 

More  information?  Circle  Item  16  on  postcard,  page  85. 
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Cooling  Control  Panel 


An  electronic  air  conditioning  selector  panel  has  been 
developed  for  offices,  small  department  stores,  drug  stores, 
or  supermarkets  by  Minneapolis-Honey  well  Regulator 
(a>..  Minneapolis.  Minn. 

Designed  for  flush  mounting  on  a  wall  within  arm’s 
reach  of  the  manager’s  —  .■  . -im- 


desk,  the  Plexiglass  pan¬ 
el  contains  dials  that 
give  control  over  the 
temj>erature  in  the  store; 
permit  raising  or  lower¬ 
ing  of  the  amount  of 
outdoor  air  for  ventila¬ 
tion:  and  provide  for 


manual  or  automatic  fan  operation  or  shutoff.  The  panel 
is  lettered  in  a  reverse-engraved  process. 

While  providing  for  remote  adjustment  of  temperature, 
outdoor  air,  and  fan  operation  to  meet  changing  indoor 
and  outdoor  conditions,  the  panel  does  not  affect  such 
automatic  features  of  electronic  air  conditioning  control 
as  outdoor  temperature  compensation  and  automatic 
sw  itching  from  heating  to  cooling. 

The  control  panel  may  also  be  provided  in  a  locked  box 
to  prevent  tampering.  Both  types  are  described  in  a  leaflet 
available  from  company  branch  offices  or  from  the  firm's 
commercial  division. 


More  information?  Circle  Item  17  on  postcard,  page  85. 


Low  Temperature  Insulator 

A  license  to  manufacture  and  market  Uni-Crest,  an  ex¬ 
panded  and  expandable  polystyrene  for  low  temperature 
insulation,  has  been  acquired  by  U  nited  Cork  Companies, 
Kearny,  N.  J.  Original  patents  for  the  manufacture  of  the 
material  are  the  property  of  Badisehe  Anilin  &  Soda- 
Fabrik  A.G.,  Ludwigshafen.  West  Germany. 


The  license  permits  the  company  to  utilize  the  processes 
and  techniques  developed  by  European  chemists  during 
the  post  war  years.  These  processes  and  techniques  permit 
the  molding  of  the  polystyrene  beads  into  any  shape  or 
form  desired  with  a  controllable  density.  The  flexibility 
«»f  the  material  in  thin  sections  makes  possible  installation 
around  curved  surfaces. 

The  insulating  material  is  available  in  molded  slab, 
brick,  or  block  form  in  lengths  up  to  12  ft,  widths  up  to 
4  ft,  and  thicknesses  up  to  8  in.  It  can  also  be  molded 


to  s[>ecification  in  any  number  of  shapes,  sizes,  and  den¬ 
sities. 

The  finished  product  is  made  from  beads  resembling 
very  coarse  grains  of  sugar.  W  hen  expanded  and  welded 
together  they  form  an  homogeneous  white  product  com¬ 
posed  of  minute  individually  closed  cellules,  ranging  in 
density  from  1  to  20  lb  per  cu  ft.  It  can  be  produced  at 
any  specified  density  within  the  range  cited  and  can  be 
cut  with  a  knife,  electrically  heal(*d  wire,  or  ordinary 
saw’ing  equipment. 

More  information?  Circle  Item  18  on  postcard,  page  85. 

Furnace  Vacuum  Cleaner 

A  new  model.  No.  520,  vacuum  cleaner  for  furnace 
cleaning  operations  is  announced  by  American  Cleaning 
Equipment  Corp.,  Chicago,  HI. 

The  vacuum  cleaner  is  offered  with  a  complement  of 
standard  attachments  that  include  a  10-ft  x  D  -j-in.  hose, 
an  18-in.  service  tool,  and  an  Orion  insert  bag. 

Equipped  with  a  universal  lU{-hp  motor,  the  unit  has 
a  static  lift  of  66  in.  of  water.  The  air  displacement  at 
the  D  2'in.  opening  is  210  cfm.  The  tank  size  is  12  gal, 
and  the  unit  is  26  in.  high,  18  in.  wide,  and  weighs  37  lb. 
More  information?  Circle  Item  19  on  postcard,  page  85. 

Pipe  Bender 

A  remote  control  pipe  bender  that  weighs  68  lb  is 
manufactured  by  Tal  Bender,  Inc.,  Milwaukee,  W  is. 

Available  in  two  models,  the  unit  is  equip|)ed  with 
bending  shoes  for  1-  to  2-in.  pipe  (  Model  No.  RC  200/C) 
or  1)2‘  6)  2-in.  pipe  (Model  No.  RC  200/FH).  It  will 


make  any  degree  bend  in  one  setting  in  pipe  or  rigid 
conduit  and  bus  bar.  It  can  also  be  had  to  bend  EMT 
or  copj>er  tubing  and,  if  used  with  the  standard  all  pur¬ 
pose  frame,  with  a  pipe  straightener. 

The  bending  frame  has  a  removable  top  plate  which 
permits  laying  the  pipe  in  from  the  top,  sliding  the  pipe 
in  from  the  side,  or  hooking  the  bender  over  an  installed 
pipe. 

The  unit  can  also  be  obtained  with  an  electric  motor 
pump. 

More  information?  Circle  Item  20  on  postcard,  page  85. 
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Rotary  Oil  Burners 

A  series  of  rotary  oil  burners,  all  with  integral  air 
registers,  is  announced  by  Iron  F  ireman  Mfg.  Co.,  Cleve¬ 
land,  Ohio. 

Hanging  in  size  from  9  to  12.S  gph.  the  burners  will 
fire  with  No.  (>  or  lighter  oil  and  are  desigjied  for  either 
natural  or  induced  draft  with  approximately  0.10  to  O.!.! 
inches  of  water  ie(|uired  for  full  rating. 


File  integral  air  register  assures  maximum  combustion 
elliciency  over  the  burner's  firing  range.  Combustion  air 
is  introduced  through  the  firing  port  in  order  to  facilitate 
tlie  mixing  of  oil  and  air  ami  to  cut  excess  air  to  a 
minimum. 

No  checker  floor  for  introducing  secondary  air  is 
needed,  since  it  is  introduced  through  the  integrally 
mounted  air  register. 

The  burner  is  shipped  in  two  sections:  the  burner 
projK^r,  and  the  air  register.  The  two  units  may  be  bolted 
together  on  the  job. 

A  modulating  type  automatic  actuator  provides  the 
correct  amount  of  fuel  and  air  to  maintain  the  desired 
water  temperature  or  steam  pressure.  Primary  combus¬ 
tion  air  is  supplied  by  the  burner  fan;  secondary  air  is 
introduced  through  the  air  register. 

electronic  safety  controls  automatically  shut  off  the 
burner  if  an  unsafe  condition  arises.  A  programming 
control  sets  up  the  proper  sequence  of  operations  in  stop¬ 
ping  and  starting  the  burner.  A  sensitive  limit  control 
operates  the  burner  to  hold  the  temperature  or  boiler 
pressure  at  the  necessary  level. 

More  information?  Circle  Item  21  on  postcard,  page  85. 

Air  Filter  Is  Improved 

An  improved  version  of  the  Pliotron  electrostatic  air 
cleaner  for  heating,  ventilating  and  air  conditioning  sys¬ 
tems  is  placed  on  the  market  by  Industrial  Products 
Div.,  Goodyear  Tire  &  Rubber  Co.,  Akron,  Ohio. 

Considered  a  heavy  duty  model,  the  air  cleaner  is  con¬ 
structed  in  three  sections,  each  consisting  of  electrostatic 
plastic  materials.  The  intake  side  is  a  screen  of  vinylidene 
chloride  and  the  outlet  side  is  made  of  a  plastic  bonded, 
glass  fiber  mat.  Sandwiched  between  the  outer  layers  is 
shredded  polyethylene  film,  the  material  used  in  the 
standard  models. 

The  improved  air  cleaner  was  developed  to  overcome 
problems  in  applications  where  dust  concentration  is  un¬ 
usually  high,  where  large  particles  such  as  chaff,  straw. 


and  insects  impinge  on  filter  surfaces  and  where  effec¬ 
tive,  single-pass  filtration  is  reejuired. 

F^lectrostatic  filters  hold  atmospheric  dust  and  other 
types  of  airborne  particles  magnetically.  They  can  be 
cleaned  by  immersing  them  in  warm  water.  The  static 
charge  runs  off  in  the  water,  thus  releasing  the  captured 
materials. 

More  information?  Circle  Item  22  on  postcard,  page  85. 

Blower  Has  Integral  Motor 

A  blower  with  a  motor  that  is  integral  with  the  blower 
wheel  is  announced  by  Morrison  Products,  Inc.,  Cleve¬ 
land,  Ohio.  The  rotor,  to  which  the  hlower  wheel  is 


assembled,  rotates  around  the  fixed  shaft  and  field  as¬ 
sembly.  This  central  location  of  the  motor  in  the  wheel 
allows  a  more  uniform  air  distribution. 

Made  for  4-way  discharge  positions,  the  blowers,  called 
Intra-Drive,  are  available  with  capacities  from  500  to 
1500  cfm  at  static  pressures  from  5  to  1.25  inches  of 
water.  The  units  can  be  applied  in  either  a  horizontal  or 
vertical  plane  and  are  equipped  wdth  a  BX  cable  connec¬ 
tion. 

The  permanent  split  capacitor  motor  has  an  integral 
overload  protector  and  is  available  with  a  speed  con¬ 
troller. 

More  information?  Circle  Item  23  on  postcard,  page  85. 

Flame  Cutoff  Machine 

A  flame  cutting  machine  is  being  made  by  Speedi- 
Burn  Products  Co.,  Inc.,  West  Hempstead,  N.  Y.,  for 
straight  cutoff  and  beveling  operations  on  medium  and 
heavy  industrial  piping. 

For  pipe  cutoff  operations,  the  oxygen  torch  is  mounted 
radially  and  in  operation  describes  a  complete  revolution 
about  the  work.  Built-in,  safety  limit  switches  stop  the 
rotation  of  the  torch  head  at  the  completion  of  the  cut. 

Pressure  piping  may  be  beveled  with  machine  accuracy 
and  uniformity  on  the  cutoff  machine.  To  perform  this 
operation,  the  torch  is  mounted  in  an  adjustable  angle 
clamp  and  set  to  the  desired  bevel  angle. 

To  accommodate  the  full  range  of  pipe  wall  thicknesses 
and  diameters,  the  torch  head  is  driven  through  a  variable 
speed  drive  mechanism. 

A  companion  model  to  the  unit  shown  is  provided  with 
a  hollow  spindle.  Capacities  are  available  to  handle  up  to 
24-in.  diameter  pipe. 

More  information?  Circle  Item  24  on  postcard,  page  85. 
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Air-Cooled  Equipment 

A  line  of  air-cooled  e()iiipment  for  residential  and  com¬ 
mercial  air  conditioning  and  refrigeration  application.^, 
and  new  residential  co*ding  coil  units  are  introduced  l)v 
frigidaire  l)iv..  (General  Motors  Corp..  I)a\ton,  Ohio. 


The  air-cooled  condensers  ( illustrated  i  are  offered  in 

2.  3.  and  .5-ton  capacity  sizes.  They  are  for  use  in  conjunc¬ 
tion  with  self-contained  air  conditioning  etpiipment  or 
commercial  refrigeration  |)roducts  where  it  is  desirable  to 
provide  air  cooled  operation. 

(Complete  air-cooled  condensing  units  are  also  available 
in  sizes  of  2.  3,  and  .5  tons.  These  are  hasicalK  the  satne 
as  the  condensers  exce|)t  for  the  addition  of  a  compressor. 
They  are  designed  for  outside  installation  with  a  steel 
weatherproof  housing  and  offer  operational  advantages 
where  water  restrictions  or  high  water  rates  are  encoun¬ 
tered. 

The  residential  cocding  coils  for  both  vertical  (  upflow 
or  dow  nflow  t  and  horizontal  air  flow  are  available  in  2. 

3.  and  .5-ton  capacity  sizes.  These  units  are  for  use  with 
conventional  heating  sy.«tems  to  provide  vear-round  air 
conditioning  when  combined  with  the  new  condensing 
units. 

More  information?  Circle  Item  25  on  postcard,  page  85. 


Line  of  Steam  Coils 

.\n  improved  line  of  Kecold  steam  coils  is  offered  by 
Hefrigeration  Kngineering,  Inc..  Los  Angeles.  (]alif.  In¬ 
cluded  are  standard  steam  coils,  heavy  duty  coils,  low 
caj)acity  coils,  and  non-freezing  coiL. 

A  feature  of  the  coils 
is  their  design,  which  pro¬ 
vides  equalized  tempera¬ 
ture  throughout  the  coil 
when  steam  is  throttled.  ‘ 

This  is  important  because 
steam  coils  are  selected 
for  maximum  conditions 
hut  consistently  operate  at 
reduced  capacity.  Stratifi¬ 
cation  occurring  in  conventional  coils  when  steam  is 
throttled  produces  ftverheated  air  at  one  end  of  the  c»)il 
and  underheated  air  at  the  other  end. 

On  steam  coils  with  operating  pressures  over  30  psi, 
the  company  recommends  the  heavy  duty  coil.  This  coil 
has  tubes  with  thicker  walls  and  utilizes  a  brazing 
material  which  enables  the  coil  to  withstand  high  pressure 


steam.  The  series  is  available  for  both  .'itandaul  and  non¬ 
freeze  coils. 

For  applications,  such  a>i  tempering  and  reheating, 
where  low  capacit\  is  recpiired,  the  companv  offers  the 
low  capacity  coil.  This  coil  has  four  fins  ptn  inch  and 
(>0'<  of  the  capacity  of  ."ilandard  coils.  It  is  also  available 
for  both  standard  and  non-freeze  coils. 

In  non-freeze  coils  the  inner  tube  is  phued  into  the 
normal  tube  of  the  steam  coil.  \enl  spacings  are  varie«l 
to  compensate  for  pressure  lo^ses  along  the  tube  and  to 
e(jualize  steatn  distribution  through  the  entire  coil. 

Steam,  forced  into  the  inner  tube,  makes  a  complete 
pass  through  the  coil.  I  he  vents  permit  steam  to  pass  into 
the  outer  tube  as  condensate  is  formetl.  As  condensate 
drains,  it  is  continuall\  warmed  bv  the  contact  with  the 
inner  tube.  Ibis  pre\ents  freezing  of  c»mdensate  within 
the  coil. 

More  information?  Circle  Item  26  on  postcard,  page  85. 


Redesigned  Horizontal  Furnace 

A  redesigned  line  of  I*  \(]  gas-fired,  horizontal  fur¬ 
naces  is  being  produced  bv  Heznor  Mfg.  (]o..  Mercer.  I*a. 

Interchangeable  |»anels  are  being  put  on  the  blower 
compartment  to  make  it  as  easy  to  bring  the  return  air 
duct  in  at  top.  bottom,  or  either  side  as  at  the  con\en- 
tional  end  ojiening. 


Because  airflow  through  the  heater  may  be  in  either 
direction,  it  can  always  be  installed  with  the  access  door 
to  controls  and  burners  on  the  most  coiuenient  side. 
The  unit  is  shipped  assembled  for  the  direction  of  air¬ 
flow  specified  on  the  order,  but  can  be  coiuertei*  in  the 
field  for  airflow  in  the  opposite  direction  if  plans  are 
changed. 

The  T5.(KK)  Btu  per  hr  model  measures  22'j4  x  22-^  j  x 
37*/^  in.  The  side  panels  are  20  in.  high;  the  sami'  height 
as  the  connecting  ducts. 

On  the  new  model,  filters  and  filter  racks  are  optional 
eijuipment.  Hacks  can  be  added  as  need;*d  between  the 
return  air  opening  on  the  blower  housing  and  the  return 
air  duct.  Filters  can  be  changed  from  outside  the  cabinet 
with  no  doors  to  open  or  access  plates  to  remo\e. 

A  fourth  size.  .50.(K(0  Btu  per  hr.  has  been  added  to 
the  series  which  formerly  included  only  75.0(K).  KHI.OtH) 
and  12.5.000  Btu  per  hr  models. 

The  unit  is  apjiroved  bv  the  AG  A  for  use  wherever  a 
horizontal  furnace  is  acceptable. 

More  information?  Circle  Item  27  on  postcard,  page  85. 
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REVERE  COPPER 

WATER  TUBE 


1,740  feet  used  for  hot  water  heating 
and  air  conditioning  lines  in  residence 
of  Charles  L  Humphries,  Paducah,  Kentucky 

Architectural  Engineer:  G.  ANTHONY  JOHNSTON,  Paducah 
Builder;  LESLIE  FEAST,  Paducah 


AT  LOWER  RIGHT  in  above  photograph  is  one  of  the  units 
which  are  used  throughout  the  house.  Revere  Copper  Water  Tube 
carries  hot  water  to  the  units  in  winter  and  cool  water  in  the 
summer.  Fans  in  the  cabinets  then  circulate  the  hot  or  cool  air, 
as  the  case  may  be,  throughout  the  rooms. 


An  interesting  feature  of  this  residence  is  the  combined  winter 
heating  and  summer  air  conditioning  system  which  has  a  boiler  for 
winter  use  and  a  water  chiller  for  summer  use,  with  a  transfer  valve  that 
diverts  the  water  from  one  to  the  other  as  needed.  Water  is  circulated 
through  units  that  are  in  the  rooms  while  fans  blow  air  over  the  tubes 
in  the  units. 

Said  the  Architectural  Engineer,"!  specified  Revere  Copper  Water  Tube 
for  both  of  these  systems  because  1  knew  the  enduring  and  non-rusting 
qualities  of  copper  would  result  in  a  satisfactory  installation  for  my  client." 
Said  the  Builder,"Using  Revere  Copper  Warer  Tube  upheld  my  reputation 
as  a  builder  of  quality  homes  and  at  the  same  time  cost  no  more  than 
rustable  pipe.”  Said  the  Contractor,  "I'm  glad  Revere  Copper  Water  Tube 
was  used  for  it’s  easy  to  work  and  handle  and  makes  for  a  nice  clean  job." 

Be  smart!  Play  it  safe  with  an  all-copper  installation.  Use  Revere 
Copper  Water  Tube  for  hot  and  cold  water  lines,  air  conditioning  lines, 
radiant  panel  heating,  underground  service  lines,  drainage,  waste  and 
vent  lines. 

For  more  information  on  Revere  building  products 
send  for  28-Page  Booklet — "Building  to  Endure 
with  Revere”.  It’s  free! 

REVERE  COPPER  AND  BRASS  INCORPORATED 

Founded  by  Paul  Revere  in  1801 

230  Park  Avenue,  New  York  17,  N.  Y, 


No  wrench-room  worries  here.  Easy-to-solder  Revere  Copper 
Water  Tube  can  be  fitted  into  the  tightest  corner.  Vertical  lines 
shown  come  from  the  water  chiller.  G&H  PLUMBING  & 
HEATING  COMPANY,  Paducah,  was  the  Contractor  who 
installed  the  1,740'  of  non-rusting  Revere  Copper  Water  Tube 
in  sizes  from  3^'  to  2”.  Tube  was  furnished  by  the  HOE 
SUPPLY  COMPANY,  Paducah,  Revere  Distributor. 


Mills:  Baltimore,  Md.;  Brooklyn,  N.  Y.;  Chicago, 
Clinton  and  Joliet,  III.;  Detroit,  Mich.;  Los 
Angeles  and  Riverside,  Calif.;  New  Bedford, 
Mass.;  Newport,  Ark.;  Rome,  N.  Y.  Sales  Offices 
in  Principal  Cities,  Distributors  Everywhere. 
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Centrifugal  Blower  Wheel 

A  Class  II  centrifugal  blower  wheel  for  commercial 
and  industrial  heating,  air  conditioning,  and  ventilating 
systems  is  available  from 
The  Bishop  &  Babcock  Mfg. 

Co.,  Massachusetts  Blower 
Div..  Cleveland,  Ohio. 

Suitable  for  medium  and 
high  velocity  air  condition¬ 
ing  systems,  the  hack- 
wardly  inclined  wheel  is 
offered  in  a  range  of  diam¬ 
eters  from  21  to  86^  -j  in., 
both  single  inlet,  single 
width  and  double  inlet, 
double  width.  The  wheel  is 
made  from  die-formed,  cast,  and  spun  parts  which  are 
welded  or  riveted,  or  both.  int(»  the  final  assembly. 

With  a  maximum  tip  s|)eed  of  13,(K)()  fpm,  the  wheel 
(special  steel)  has  been  operated  through  a  temj)erature 
range  from  —80  to  550  deg  F. 

More  information?  Circle  Item  28  on  postcard,  page  85. 


Machine  Can  Cut  12-in.  Pipe 

The  Standard  No.  20  abrasive  cutting  machine  manu¬ 
factured  by  Beaver  Pipe  Tools.  Inc.,  Warren.  Ohio,  is 
also  made  in  what  is  called  the  Hi-Boy.  This  model  cuts 
pipe  up  to  12  in.  bv  raising  the  entire  cutting  head,  in¬ 
cluding  motor  mount,  motor,  and  wheel  guard,  with  a 
solid  lift  block. 


A  longer  vise  chain  is  furnished  to  accommodate  the 
larger  material.  In  cutting  larger  sizes,  from  6-  to  12-in. 
pijKJ,  a  14-in.  wheel  is  used,  and  the  pipe  is  turned. 

Small  sizes  of  material  rnav  he  ganged  for  a  greater 
saving  of  time.  As  in  all  the  company’s  machines,  a  20-in. 
wheel  L«  used  for  cutting  small  sized  material.  As  the 
large  wheels  wear  down,  they  are  used  to  cut  6-in.  and 
larger  sizes.  This  gives  the  user  a  maximum  economy  in 
cutting  wheel  use. 

riie  Hi-Boy  model  cuts  up  to  12-in.  j)ipe;  6-in.  shapes; 
and  2VL>-in.  solid  stock.  The  wheel  speed  Ls  2400  rpm 
with  a  1-in.  arbor;  the  net  weight  is  .560  Ib,  shipping 
weight  700  Ib;  and  the  height  including  the  base  is  66  in.. 


width  is  20  in.,  and  length  40  in.  It  cati  be  furnished  with 
either  a  7|o-  or  lO-hp  220/410-v,  three  phase,  ()0-cycle 
motor. 

More  information?  Circle  Item  29  on  postcard,  page  85. 


Glass  Fiber  Filter  Media 

A  non-combustible,  glass  fiber,  filter  media  is  being 
produced  by  Mine  Safety  Appliances  Co.,  Pittsburgh, 
Pa.,  for  its  Ultra-Aire  space  filter.  The  filter  is  used  in 
hospitals  and  research  laboratories  and  in  nuclear  energy, 
jihotographic,  food  processing,  pharmaceutical,  optical, 
instrument,  and  other  product  control  and  processing  in¬ 
dustries  where  exceptionally  clean  air  is  required.  It  also 
])rovides  clean  air  to  personnel  working  in  hazardous  or 
annoying  atmospheres. 

The  effectiveness  of  the  glass  fiber  web  is  rated  for  a 
penetration  of  less  than  0.03%  by  particles  0.3  microns 
in  diameter.  It  can  filter  cigaret  smoke  with  a  content 
of  particles  from  0.05  to  0.10  microns. 

More  information?  Circle  Item  30  on  postcard,  page  85. 


Air  Conditioner  for  Schools 

A  sear-round  air  conditioner  has  been  designed  by 
American  Air  Filter  Co.,  Louisville,  Ky.,  for  schoolrooms 
throughout  the  northern  and  central  parts  of  the  country. 

(.ailed  the  llerNel-Cool.  the  school  air  conditioner  w’as 
developed  to  fill  demands  resulting  directly  from  in¬ 


creased  school  enrollments  and  the  rapid  growth  of 
eleven-month,  four-quarter,  and  summer  school  programs 
in  both  high  schools  and  universities. 

The  cooling  unit  operates  like  traditional  classroom 
unit  ventilators  during  winter,  early  spring,  and  late  fall 
months — blending  outdoor  air  with  recirculated  room  air 
to  heat,  ventilate,  cool,  and  eliminate  odors.  W'hen  out¬ 
door  temperatures  rise  above  the  desired  classroom  com¬ 
fort  level,  chilled  water  is  introduced  into  the  unit,  and 
the  proportion  of  outside  air  is  reduced. 

Because  of  its  design,  the  unit  can  introduce  up  to 
1(X)%  of  the  desired  ventilating  air  from  outdoors.  This 
permits  {)re-cooling  classrooms  with  night  air,  as  well  as 
using  outdoor  air.  without  refrigeration,  to  offset  the  heat 
caused  by  the  sun,  electric  lighting,  and  active  children 
on  temperate  days. 

More  Information?  Circle  Item  31  on  postcard,  page  85. 

{Continued  on  page  108) 
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Typical  hook-up  of  Sarco  Type  24-30  Temperature  Regulator 


HOT  WATER..  .  in  your  storage  tank 

...when  you  want  \i...and at  minimum  cost! 


That’s  the  performance  you  get  when  this  Sarco  Tem¬ 
perature  Regulator  stands  guard  on  your  water  heater. 

With  fuel  representing  about  50%  of  your  total  direct 
power  costs,  it’s  important  that  you  get  hot  water  at 
lowest  cost  per  wash. 

Here’s  how  the  Sarco  24-30  Temperature  Regulator  does 
the  job; 

NO  OVERHEATING  —  during  periods  of  no  draw-off.  The 
single  seated  valve  shuts  tight,  prevents  creeping  of 
temperature. 

low  INSTALLATION  COST -the  TR  24-30  is  self-contained 
and  self-operated,  no  need  to  install  compressed  air  or 
electric  lines. 

CLOSE  TEMPERATURE  CONTROL  — thermostat  actuates  internal 
pilot  valve  which  immediately  opens  or  closes  main  valve. 

LOW-MAINTENANCE  PACKLESS  SEALS  -  trouble-free  design 
eliminates  stuffing  boxes,  no  repacking,  no  sticking  or 
leakage  of  exposed  valve  stems. 

WIDE  RANGE  OF  ADJUSTMENT— you  can  adjust  this  tempera¬ 
ture  regulator  25°  higher  or  lower  than  the  temperature 
setting. 

So,  if  you’re  not  satisfied  with  your  hot  water  service,  call  your 
local  Sarco  representative  or  write  for  Bulletin  600.  Sarco 
Company.  Inc.,  Empire  State  Bldg.,  New  York  1,  N.  Y. 


Need  Tempered  Water  ? 

This  Sarco  Water  Blender  auto¬ 
matically  mixes  hot  and  cold 
water,  delivers  blended  water  at 
any  desired  temperature.  Fac¬ 
tory  set  for  any  temperature  to 
200°  F.,  is  easily  adjusted  to 
15°  F.  lower  and  up  to  40°  F. 
higher  than  factory  setting.  Ask 
for  Bulletin  800. 


smil 

SAVES  ST  E  A  M 
improves  product  quality  and  output 


2046- B 


STEAM  TRAPS  •  TEMPERATURE  CON  T  ROLLERS 


D 


Stif-optrated 
Catliai  Contrtit 


Float 

Thoimostatic 
Stoam  Traps 


Camlift  Bucket 
Steam  Traps 


Thermostatic 
Steam  Traps 


Liquid 
Eipansian 
Steam  Traps 
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Seven-Day  Time  Switch 

A  seven-day  time  switch  is  incorporated  into  its  stand¬ 
ard  line  l)y  Tork  (]lock  Co..  Inc..  Ml.  \  ernon.  \. 

('ailed  the  71)1191.  the  switch  has  a  .slow  inoxini:  dial 
that  is  divided  into  se\en  sections,  marked  for  eath  <!a\  of 
the  week. 

Requiring  a  full  week  to  make  one  c<»mplete  re\o!ution. 
the  dial  will  accept  screw -on  trippers  at  even  two-hour 
peri(»ds  in  each  of  its  dailv  segments.  The  use  of  the  .screw - 
on  tri})pers  for  on-off  action  also  permits  manual  opera¬ 
tion  of  the  time  switch,  if 
desired,  without  the  need 
for  relays,  as  iti  former 
models. 

The  switch  is  recom¬ 
mended  hy  the  compain  for 
use  wherever  daily  sched¬ 
ules  in  lighting,  heating, 
ventilating,  air  condition¬ 
ing,  refrigeration,  or  dis¬ 
play  signs  may  require  variance.  This  would  include  olhce 
and  itidustrial  buildings,  retail  stores,  and  institutii  iis. 

I  .se  of  the  switch  makes  possilde  the  starting  and  stop¬ 
ping  of  a  given  operation  at  different  times  each  da\.  as 
well  as  to  eliminate  all  operations  on  ^'undaxs  (tr  week¬ 
ends.  (  here  only  weekend  or  daiU  omission  is  recpiired 
and  the  daily  on-off  schedule  is  constant,  the  compain 
recommends  its  Skip-A-I)ay  dial  rather  than  the  7-l)a\.) 
The  screw-on  trippers  also  make  possible  the  alteration 
of  schedules  should  the  program  varv  from  week  to  week. 

Distributed  through  electrical  wholesalers,  the  switch  is 
also  available  in  double-pole  and  other  models.  Bulletin 
No.  1.5.7  lists  all  Seven-day  and  other  standard  light  and 
power  time  switches,  their  uses,  and  housings. 

More  information?  Circle  Item  32  on  postcard,  page  85. 


Central  Air  Conditioners 

A  residential  cooling  coil  and  remote  condenser  are 
offered  hy  McC^uay.  Inc.,  Minneapolis.  Minn.,  for  water¬ 
less.  central  station  air  conditioning  in  new  and  existing 
homes. 

Designed  for  use  with  forced  air  furnaces,  the  com¬ 
ponents  ( |)lus  a  compressor)  combine  with  existing  duct¬ 


work  to  provide  cool,  de-humidified  air  to  every  room  in 
the  house.  For  homes  equipped  with  gravity  f(;ed  furnaces. 


the  eipiipment  can  he  adapted  with  the  addition  of  a 
blower  fan  and  filters. 

I  he  cooling  coils  ( illustrated  I  are  available  in  2.  .1.  and 
.5-lon  sizes  for  Freon  12  or  Freon  22  refrigerants.  Hori¬ 
zontal  air  How  evaporators  are  made  for  insertion  in  duct¬ 
work  on  either  the  return  or  discharge  side  of  the  furnace. 
I  he  \ertical  airflow  model  installs  in  the  plenum  of  a 
conventional  or  counlerilow  furnace.  Roth  models  are 
designed  for  internal  mounting  of  llu'  expansion  valve. 

Named  Aircon.  the  air-cooled  condensers  art-  designed 
for  remote  installation  in  a  garage,  attic,  or  backxard. 

Three  sizes  match  the  2.  .1.  and  .5-h|)  Freon  12  or 
In  (111  22  com|»ressor'.  The  condensers  ha\e  thermallv 
|»rot«*cted  motors  and  low  speed  centrifugal  fans,  .“^pace 
i<  provided  in  the  cabinet  for  mounting  the  com|ircs>or 
and  receiver. 

More  information?  Circle  Item  33  on  postcard,  page  85. 


Filter  Needs  No  Power  Supply 

An  oil  bath  air  fdter  designated  LI’D  is  announced  bv 
\ir-Maze  (a>rp..  (develand.  Ohio. 

Operating  without  an  external  energy  supplv.  the  filter 
draws  air  in  under  a  weather  hood  set  low  on  the  unit 
and  directs  it  through  an  air-flow  regulator  tube  to  an 
oil  control  pan.  Here  the  air  picks  up  droplets  of  nil 
which  are  carried  up  through  a  diffuser  cone  where  the 
air  and  oil  are  mixed  and  the  air  is  scrubbed.  The  air 
then  passes  through  a  cylindrical  fdtration  element  where 
dirt  particles  and  oil  droplets 
are  removed.  |)ermitting  <»idy 
clean,  oil-free  air  to  flow  to  the 
engine,  blower,  or  compressetr. 

Oil  and  the  dirt  it  has  col¬ 
lected  flow  down  inside  the  fd- 
Iration  element  and  through 
(dl-return  pipes  to  the  sump 
where  dirt  settles  out.  Clean  oil 
is  metered  from  the  t<»p  <»f  the 
reservoir  into  the  oil  control 
pan  through  calibrated  holes  in 
the  sides  (»f  the  pan. 

The  air-flow  regulator  lube  is  preset  at  the  factory  so 
that,  within  a  fdler's  rated  capacity  range,  air  velocity 
will  be  suflicient  to  insure  full  (»il-washing.  yet  will  keep 
the  pressure  droj)  low. 

The  smallest  of  the  four  models  recommended  for  vari¬ 
able  speed  engines  and  compressors  has  a  capacity  range 
fr(»m  <500  to  cfm  with  a  pressure  drop  of  0.0  inches 

of  water  minimum  and  4.R  inches  of  water  maximum.  I  he 
largest  of  the  models  for  constant  speed  engines  and  com¬ 
pressors  ranges  in  capacity  from  10..500  to  24.000  cfm 
with  a  pressure  drop  ranging  from  1.0  to  3.5  inches  of 
water. 

A  bulletin  describing  the  oil  bath  filter:  listing  sizes, 
capacities  and  pressure  drops:  explaining  the  selection 
of  the  correct  filter  size;  and  detailing  the  servicing  pro¬ 
cedure  is  available. 

More  information?  Circle  Item  34  on  postcard,  page  85. 
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Snow  doesn’t  melt 
over  GILSULATE*  covered 
underground  steam  lines 


Steam  line  uith  5"  partial  dirt  hackf ill-steam  turned  into  line.  A  light  snou  fell  during  the 
et  ening  and  still  remained  late  the  folloii  ing  day. 


Indianapolis  Pou  er  &  Light  Company  chose  GILSU- 
LATE  for  a  recent  installation  on  a  busy  downtown 
Indianafx)lis  street.  In  addition  to  its  outstanding 
insulating  efficiency— snow  didn't  melt  over  a  par¬ 
tially  insulated  line  — and  corrosion  protection, 
GILSULATE’s  high  loading  capacity  makes  it  the 
ideal  choice  for  such  an  installation.  The  6"  line 
runs  for  185  feet  directly  under  the  sidewalk,  at  an 
average  trench  depth  of  4'6". 

Nine  tons  of  CilLSULATE  (type  B  for  30()-.585'’ 
F.  temp,  range)  were  used;  only  100  man-hours 
were  required  to  complete  the  job  exclusive  of 
excavation  and  backfill. 

More  and  more,  architects,  engineers  and  con¬ 
tractors  are  discovering  the  versatility  of  GILSU- 
I.ATE. 

For  schools,  railroads,  hospitals,  airports,  util¬ 
ities,  housing  projects- for  big  jobs  or  small— 
GILSULATE  provides  permanent  corrosion  protec¬ 
tion  for  hot  underground  pipes  at  a  cost  far  below 
that  of  any  other  pipe  insulation  system. 

Investigate  the  value  ot  this  dependable,  easily- 
installed,  low-cost  GILSULATE.  Use  the  coupon 
below  or  see  your  local  GILSULATE  distributor. 


FACTS  ABOUT  GILSULATE 

1.  EASY  TO  USE— just  pour  and  tamp. ..pipe 
heat  does  the  rest. 

2.  FORMS  3  ZONES  of  protection  against  heat 
loss  and  all  hazards  commonly  encoun¬ 
tered  by  hot  buried  pipes. 

3.  NEEDS  NO  HOUSING  OR  MECHANICAL 
SHEATHS:  no  mixing,  special  handling  or 
equipment. 

4.  ONLY  NEEDS  NORMAL  PIPE  SPACING:  for 

multiple  pipe  or  cramped  conditions. 

5.  THREE  TYPES  AVAILABLE: 

Type  A  for  220°-300°F.  temp,  range 
Type  B  for  300°-385°F.  temp,  range 
Type  C  for  385°-520‘’F.  temp,  range 


THE  TR I  HUE-ZONE  INSULATION  FOR  LIFETIME 


AMERICAN  GILSONITE  COMPANY,  SALT  LAKE  CITY  1,  UTAH 
Affiliate  ot  Barber  Oil  Corp.  &  Standard  Oil  Co.  of  California 


PROTECTION  OF  HOT  UNDERGROUND  PIPES 


American  Gilsonite  Co. 

134-A  West  Broadway  or  1145  East  Jersey  St. 

Salt  Lake  City  1.  Utah  Elizabeth  4.  N.  J. 

Send  me  more  information  on  GILSULATE  Insulation 


NAME 

TITLE  . 

COMPANY 

ADDRESS 


AHV 
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Stainless  Steel  Lavatory  Sink 

A  lavatory  sink  is  added  to  the  line  of  sinks  made  by 
Legion  Stainless  Sink  Corp..  Long  Island  City,  N.  Y. 

Made  of  one  piece  seamless  drawn  stainless  steel,  the 
sink  is  designed  for  use  in  factory-built  bathroom  base 
units,  as  an  auxiliary  sink  in  multi-bathroom  homes. 


homes  with  large  kitchens  and  playrooms,  and  for  hospi¬ 
tal.  sclutol,  or  institutional  use. 

The  sink  is  constructed  with  a  2-in.  flange  around  its 
top  and  a  back  splash.  It  measures  15  by  18  in.  around 
the  flange  and  has  inside  dimensions  of  10  by  14  by  5  in. 
deep.  It  weighs  about  six  pounds. 

A  hole  is  provided  for  a  pop-up  waste,  and  the  faucet 
holes  are  drilled  as  specified. 

More  Information?  Circle  Item  35  on  postcard,  page  85. 

Cold  Piping  Insulation 

A  low  temperature  pijie  insulating  material  that  does 
not  require  wiring,  pointing,  or  painting  is  introduced  by 
Armstrong  Cork  Co.,  Lancaster,  Pa. 

Called  LT  cork  covering,  the  insulating  material  is  made 
of  segments  of  the  company's  Corkboard  adhered  to  a 
backing  of  asbestos  and  aluminum  laminated  pa|)er.  The 
asbestos  {)aper  provides  a  fire-resistant  finish,  while  the 
vaporproof  aluminum  foil  seals  out  moisture  vapor. 

The  covering  is  a|)plied  bv  w  rapping  it  around  low  tem¬ 
perature  lines  and  using  an  adhesive  to  seal  the  lap,  thus 
eliminating  the  necessi¬ 
ty  for  bands,  staples,  or 
wire.  In  applying  the 
material  to  fittings, 
workmen  can  saw  the 
cork  covering  to  the 
needed  shapes  and  sizes 
on  the  job.  The  white 
asbestos  exterior  jacket 
of  the  material  makes 
finish  painting  unneces- 
sarv  <»n  indoor  installations. 

The  elimination  of  the  need  for  staples  and  wire  not 
onlv  cuts  installation  lime  but  also  eliminates  the  danger 
of  puncturing  the  aluminum  laminated  paper  vapor  bar¬ 
rier.  preventing  condensation  and  fra^-ting.  An  additional 
advantage  is  that  if  lines  are  to  be  switched  at  any  time, 
the  insulating  material  can  be  removed  and  reused. 

To  facilitate  its  handling  during  shipment  and  on  the 
job,  the  cork  covering  is  cut  in  3()-in.  lengths  to  fit  various 
sizes  of  iron  pipe  or  copper  tubing  from  ^8  up.  It  \s 

i  10 


manufactured  in  three  standard  thicknesses  to  meet  var\- 
ing  temjHjrature  requirements.  LT-Thirty  is  made  in  0.8- 
in.  thickness  for  use  on  lines  operating  at  80  deg  F  or 
higher.  LT-Zero,  1.5  in.  thick,  is  for  lines  operating  as  low 
as  0  deg.  LT-Minus  Thirty,  for  use  on  lines  operating  at 
temperatures  as  low  as  30  deg  below  zero,  is  made  1.5  in. 
thick  for  pipes  up  to  1^4  in.  IPS;  2  in.  thick  for  pipes  to 
8  in.  IPS;  and  2^4  in.  thick  for  larger  pipe  sizes.  For 
temperature.s  below  — 30  deg.  special  thicknesses  are 
available  on  order. 

More  Information?  Circle  Item  36  on  postcard,  page  85. 


Larger  Size  Air-Cooled  Condensers 

Remote-type,  air-cooled  condensers  are  being  made 
available  by  Kramer  Trenton  Co.,  Trenton,  N.  for  in¬ 
stallations  beyond  200  tons. 

The  constant  demand  by  the  industry  for  larger  sized 
air-cooled  condensing  applications  dictated  the  develop¬ 
ment  of  the  large-sized  units.  They  are  also  available  for 
air-to-air  heat  pump  ap()lication:  thus  making  possible 
large  heat  pump  applications  without  the  use  of  water. 

When  used  w  ith  the  company's  patented  \\  interstat, 
an  ade(|uale  minimum  head  pressure  is  automatically 
maintained  all  the  way  to  the  expansion  valve  regardless 
of  the  outside  air  temjK-rature.  It  eliminates  any  seasonal 
or  daily  adjustments,  acc(»rding  to  companv  officials. 

More  information?  Circle  Item  37  on  postcard,  page  85. 


Combustion  Test  Kit 

A  portable  kit  for  checking  overall  condmstion  effi¬ 
ciency  is  offered  by  F.  \\  .  Dwyer  Mfg.  Co.  Michigan  Cit\. 
Ind. 

Designated  No.  1100,  the  kit  checks  carbon  dioxide 
content,  draft,  .stack  temperature  and  smoke  in  gas-,  oil-. 


or  coal-fired  installations — commercial,  industrial,  and 
residential.  Once  set  up,  the  gages  can  be  read  in  thirty 
seconds.  It  reads  to  plus  or  minus  of  1%  carbon 
dioxide. 

Information  about  the  kit  is  contained  in  new  4-page 
illustrated  bulletin. 

More  information?  Circle  Item  38  on  postcard,  page  85. 

{Continued  on  \mge  112) 
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THE  MARK  OF  QUALITY 


mn^ 

Engineered 
Air  Distribution 


predict  and  deliver 
air  patterns  like 


•  •  • 


CEILING 


Precision  distribution  of  conditioned  air  from  sidewall  grilles  is 
no  problem  when  you  specify  Uni-Flo.  Uni-Flo  Grilles  are  true 
sidewall  diffusers,  designed  to  give  adjustable  air  pattern  and 
rapid  diffusion  without  air  stream  drop  or  excessive  air  motion. 
Laboratory-tested,  field-proved  performance  data  permit  the 
engineer  to  create  required  conditions  without  guessing.  Variety 
of  types  available.  For  complete  details,  call  your  nearby  Barber- 
Colman  Field  Office,  or  write  .  .  . 


36'‘x4  MA  GRILLE 
500  CFM 


AIR  DISTRIBUTION  ALONG  VERTICAL  SECTION  THROUGH 
CENTER  OF  BARBER-COLMAN  UNI-FLO  GRILLE 


15  20 

DISTANCE  FROM  GRILLE 


25 

—  FEET 


e>m|'E. 


FEM  I  E. 


FPM  I  F. 


FFM  1  F. 


Barber-Oolman  Company 


DEPT.  G,  1102  ROCK  STREET,  ROCKFORD,  ILLINOIS,  U.  S.  A. 
Field  Offices  in  principal  cities 
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Axial  Flow  Fans 

A  series  of  axial  How  fan-s  with  wider  blades  to  produce 
higher  pressure  characteristics  witli  less  operating  noise 
are  introduced  hy  Detroit  Blower  Corp..  Chicago.  111. 

The  fans  ha\e  huh-tij)  ratios  that  enable  the  larger  blade 
angles  near  the  hub  to  j)roduce  a  pressure  eipial  to  that 
against  which  the  unit  as  a  whole  is  working.  The  blade 


angles  decrease  to  small  values  at  the  tip.  As  a  result  the 
more  e\en  delixery  of  air  vehtcitv  across  the  entire  fan 
blach*  eliminates  back  How  that  might  occur  around  the 
hub. 

The  welded  steel  wheels  are  available  with  1.  6.  atid  J* 
blades. 

Both  belt  driven  anti  direct  driven  models  are  available. 
Cradle-sl  ung  floor  units,  extended  shaft  models,  adjust- 
abledieight  floor  stand  fans  for  indixidual  cording,  and 
larger  models  for  industrial  cording  riemanris  are  inclurled 
in  the  line. 

F'an  diameters  run  frrmi  12  trr  72  in.  anrl  have  an  air 
moving  capacitx  r>f  1200  trr  lOO.ttOOcfm. 

More  information?  Circle  Item  39  on  postcard,  page  85. 

Process  Flow  Valve 

A  valve  has  been  designed  by  (ierrrge  W.  Dahl  Cr».. 
Inc..  Bristrd.  K.  I.,  for  handling  enrsive  prrrcess  flrrws  or 
flrtws  ertntaining  grittv  srdirls 
w  hich  cannr>t  trtlerate  prrekets  but 
accept  Neoprene  or  natural  rub¬ 
ber.  It  is  for  use  on  slurry  service 
where  the  solids  in  susprmsion 
tend  to  plug  the  crrnventirmal 
type  control  valve. 

The  only  parts  exprrsed  to  wear 
in  the  valve,  called  Sphincter, 
are  a  rubber  seat  and  an  O-ring. 

The  seat  is  compressed  along  its 
axis  to  produce  throttling  action 
and  tight  closure.  An  adjustable 
travel  stop  is  incorporated  to  prevent  excess  pressure  f)n 
the  seat. 

At  present,  and  Vt*bi.  DD  tubing  sizes  are  avail¬ 


able.  Barts  exposed  to  tbe  |)rocess  may  be  bronze,  steel, 
or  stainless  steel.  Manual  or  air  oju'rators  are  available 
for  <|uick  interchange,  when  desired. 

More  information?  Circle  Item  40  on  postcard,  page  85. 

Condensate  Disposol  Unit 

An  improved  model  air  conditioinng  condensate  re¬ 
moval  unit  is  announced  b\  l  ederal  Bump  (]orp..  Brook- 
1\  n.  N.  ^  . 

Designated  M\1(M.  tbe  unit  now  has  a  lloat-opei att‘d. 
high  water  cutout  and  an  alarm  switch  incorporated 
in  its  design. 


.''honld  the  licpiid  in  the  recei\<-r  lank  rise  to  a  danger¬ 
ous  level  the  lb»al  operated  swil«h  will  open  the  circuit 
to  the  air  conditioners  magnetic  starter,  therebv  shut¬ 
ting  the  unit  down.  I  he  noi  inalb. -open  sw  itch  w  ill  close 
simullaneouslv  and  can  be  used  to  actuate  an  alarm, 
either  v  isual  or  audible. 

ihe  motor  is  ecpiipped  with  a  built-in  thermal  pro¬ 
tective  device.  Single  phase  units  are  available  for  eilber 
1  1 A  or  2.10  V . 

More  Information?  Circle  Item  41  on  postcard,  page  85. 

Classroom  Sinks 

A  line  of  staiidess  steel,  classroom  sinks  are  offered  by 
Just  Mfg.  (!o..  I  ranklin  Bark.  III. 

Available  in  various  sizes  and  models,  the  sinks*  fea¬ 
tures  include:  welded,  seamless  construction;  all  interior 
corners  rounded:  flanges  and  interior  surfaces  hand  |)ol- 
ished:  underside  sound  deadened. 

I  he  sinks  are  suitable  for  lower  grades  in  elementary 
schools  and  mav  s<‘rve  as  drinking  fountains  and  wash-up 
areas  after  wetrking  with  paints,  clay,  and  paste.  They  are 
also  suitable  for  secondarv  schools  in  science  rooms,  art 
rooms,  home  economics  departments,  and  lunchrooms. 

The  sinks  are  furnished  with  either  staiidess  steel  crumb 
cup  strainers  or  chnnne  jilated  brass  flat  strainers  (  1'  g-in. 
tailpiece  I .  as  desired.' Special  sizes  and  special  drain  and 
faucet  punchings  are  available  on  request. 

Bulletin  JO.A.A  gives  the  dimensions  and  specifications 
of  the  sinks. 

More  information?  Circle  Item  42  on  postcard,  page  85. 
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THE  YOUNGSTOWN  SHEET  AND  TUBE  COMPANY 


General  Offices  Youngstown,  Ohio  District  Sales  Offices  in  Principal  Cities 

SHf  fTS  STRIP  -  PLATES  -  STANDARD  PIPE  LINE  PIPE  -  OIL  COl  NTRY  TLBLLAR  GOODS  -  CONDI  IT  AND  FMT 
MtrilANK  AL  TL'BING  -  COLD  FINISHED  BARS  -  HOT  ROLLED  BARS  -  WIRE  -  HOT  ROLl.ED  RODS  -  COKI 
TIN  PLATE  -  ELECTROLYTIC  TIN  PLATE  -  BLA(  K  PLATE  -  RAILROAD  TRACK  SPIKES  -  MINE.  ROOF  BOllS 


makes  your  Job  easier,  quicker 
...  yet  more  efficient 


7  Points  of 
uniform  goodness  iii 
YOUNGSTOWN  PIPE 


Pipe  fitting  can  be  trouble  free  when  threads  are  perfect.  Coup¬ 
lings,  tees,  elbows  roll  on  smoothly  with  no  effort,  tighten  up 
with  leakproof  sureness.  There  aren’t  any  stoppages  or  delays— no 
rattled  nerves,  no  skinned  knuckles,  no  recut  threads.  You’ve  a 
quality  job  and  satisfied  customer. 

You’ll  appreciate  the  uniform  threading  point  of  goodness  —  like 
the  other  6  points  of  uniform  goodness  --  in  Youngstown 
Pipe.  That’s  why  it  will  pay  you  to  specify  Youngstown 
for  all  your  pipe  needs. 


uniform  ductility 
uniform  tcncths 
uniform  thrcodinc  ^ 

uniform  weldability 
unlfmm  wall  thicknem  and  size 
uniform  strencth  and  touchness 
uniform  roundness  and 
straightness 
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Reel  Holds  Extension  Cord 

To  j)rovpnt  extension  cord  tangling  and  storage  proh- 
lenis.  a  large-eapaeity  cord  reel,  called  the  Handyreel,  is 
offered  hv  Lakeshore  Products,  oodinville,  Wash. 


Designed  for  home,  workshop,  and  farm  use.  the  reel 
supplies  current  up  to  300  ft  for  electric  power  tools, 
saws,  drills,  lights,  pumps,  and  mowers.  It  consists  of  a 
steel  drum  on  a  welded  stand,  with  an  adjustable  brake 
and  a  carrying  handle. 

The  capacities  of  the  reel  are:  300  ft  of  No.  16  cord 
and  200  ft  of  No.  14.  It  is  14  in.  wide  and  stands  12’^ in. 
high. 

More  information?  Circle  Item  43  on  postcard,  page  85. 

Vane  Rails  Offered  in  Coils 

Rails  for  air  turning  vanes  are  available  in  100-ft  coils 
from  Duro-Dyne  Corp..  New  Hyde  Park.  N.  Y. 

Previously  available  in  flat  bundle^;  only,  the  vane  rail 
is  now  packed  one  coil  per  carton.  The  user  can  pull  out 
the  length  of  vane  needed  from  the  cctil,  therehv  eliminat¬ 
ing  waste  due  to  end  pieces. 

41ie  air  vanes  made  with  the  rails  are  used  in  square 
duct  turns  to  guide  the  air  around  the  corner. 

More  information?  Circle  Item  44  on  postcard,  page  85. 


Flexible  Tubing  Connector 

A  seamless  drawn,  flexible  bronze  tubing  connector, 
called  Flexline,  are  made  by  Packless  Metal  Hose,  Inc., 
New  Rochelle,  N.  Y.,  to  control  expansion,  absorb  vibra¬ 


tion,  deaden  noise,  and  prevent  leaks  in  hot  water  and 
steam  heating  systems. 

1 14 


Machined  fittings,  attached  with  high  temperature 
brazing  material,  allow  the  connectors  to  he  used  for  high 
temperature  steam  ap}>lications. 

More  information?  Circle  Item  45  on  postcard,  page  85. 

Small  Motor  Valves 

A  series,  the  HO,  of  Hydramotor  valves  for  zone  con¬ 
trol  in  heating  and  air  conditioning  svstems  and  for  hot 
and  chilled  water  ajiplieations  is  announced  by  (General 
Controls  Co.,  Glendale,  Calif. 

Smaller  in  size  and  capacitie.s,  generally,  than  the 
company's  standard  H-1,  H-2,  and  H-3  series,  the  valves 
are  ada})tal)le  to  a  diversified  group  of  commercial  and 
light  industrial  uses,  for  example,  to  provide  on-off  con¬ 
trol  w  ith  shutoff  of  gas,  oil,  liquids  and  steam.  The  valves 
jirovide  for  remote  control  in  response  to  thermostats, 
limit  or  operating  controls,  remote  switches,  or  parallel¬ 
ing  w  ith  motor  driven  burners  and  fans. 

An  electric  motor  Indraulic  actuator  eliminates  the 
need  for  reduction  gears,  is  hermetically-sealed,  and  posi¬ 
tioned  in  line  w  ith  the  valve  for  more  compact  installation. 
NormalK  open  or  normallv  closed  and  three-way  types 
operate  against  a  heavv  return  sjiring,  incorporating  a 
two-wire  circuit  that  automatically  returns  to  the  de¬ 
energized  position  in  the  event  of  a  jiower  failure. 

Operating  pressures  up  to  3(M)  psi  are  obtainable  with 
iron  or  bronze  valve  bodies.  The  series  is  standard  with 
a  spring-loaded,  Teflon,  packing  gland. 

More  information?  Circle  Item  46  on  postcard,  page  85. 

Gravity  Flow  Ventilator 

A  gravitv  flow  ventilator  is  made  by  The  Swartwout 
Co.,  Cleveland,  Ohio. 

Named  the  Contouramic  Airmover,  the  ventilator  is 
20  :>  in.  high  above  the  roof  curb.  Its  air-moving  capacity 
is  7/f  greater  than  previous  models. 


The  damper  control  is  standardly  equipped  with  fusible 
links  which  permit  the  weighted  dampers  to  open  auto- 
maticallv  in  case  of  fire,  when  the  links  melt  at  160  deg  F. 
The  unit  is  weatherproof,  and  drainage  ruas  directly  to 
the  roof  on  both  sides. 

An  improved  base  structure  simplifies  mounting  on 
concrete,  wood,  or  steel  curbs  built  on  the  roof.  The  unit 
may  be  installed  in  single  units  for  spot  ventilation,  or 
in  continuous  runs  to  any  length  desired. 

Form  No.  312  describes  construction  and  installation 
methods. 

More  information?  Circle  Item  47  on  postcard,  page  85. 
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Stair 


At  the  magnificent 

FONTAINEBLEAU 


Miami  Beach,  Florida 


Morris  l^pitius.  Architect^  Arw  York  arid  Miami 
Breach;  Sasnrtt  &  Hennett,  Consulting  F.nginrrrs.  Miami. 


. . .  the  most  elaborate  provision  for  human  eomfort 
ever  devised  depends  on  PETRO  oil  firing  for  heat 
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Lach  guest  in  the  luxurious  new  Hotel 
Fontainebleau  can  select  the  temperature  for 
his  own  suite — whether  for  heating  or  cooling. 

Down  to  the  smallest  detail,  this  S 1 5,000,000 
building  represents  a  thorough  search  for  the 
best  that  America  can  provide  in  equipment, 
furniture  and  fittings.  The  particular  quality 
that  won  a  place  for  Petro  oil  firing  equip¬ 
ment  in  this  select  company  was  its  proved 
DEPENDABILITY  in  precision  firing  of  a 
difficult  fuel — low  cost  heavy  oil. 

A  whole  firing  system  in  one  package 

The  Petro  units  shown  here  go  far  beyond  the 
usual  oil  burner — they  are  complete  combus¬ 
tion  systems  with  matched  Kewanee  boilers 
engineered  for  this  particular  use.  The  result 


is  a  fully  integrated  boiler-burner  unit  with 
every  component  built  in  —  control  panel 
with  instruments  factory  mounted,  wired  and 
tested,  forced  draft  air  supply,  fuel  system — 
all  under  one  contract  and  one  responsibility. 

For  gas,  oil  or  combination 
gas-oil  firing 

Standby  oil  equipment  is  required  in  many 
areas  where  gas  is  the  principal  fuel.  But  the 
ability  to  switch  fuels  quickly  is  a  great 
advantage  whether  required  or  not.  It  protects 
against  fuel  emergencies  and  cuts  fuel  costs. 
Petro  models  are  available  for  single  or  dual 
fuel  firing  in  a  wide  range  of  sizes. 

For  further  information  mail  the  coupon, 
or  look  in  the  yellow  pages  of  your  telephone 
directory  for  the  nearest  Petro  dealer. 


Three  Petro  forced  draft  oil  burners  with 
matched  Scotch  type  boilers  in  the  Fontaine¬ 
bleau  boiler  room.  This  plant  supplies  domestic 
hot  water  in  addition  to  steam  for  heating  and 
laundry.  Petro  distributor:  Florida  Fuel  Oil 
Co..  Miami. 


Over  50  years 
of  leadership  in 
automatic 
heating  and 
power  equipment 


pfrrRO 

3223  West  i06th  Street,  Oevelani)  11,  Ohio 
In  (Canada:  2231  Bloor  St.,  West,  Toronto,  Ontario 
Pleasr*  send  the  20-|iage  illustrated  Petro  catalo|:. 
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Booster  Heats  Woshwoter 

Dif^hwasilier  booster  lieaters  are  made  bv  W  esix  Klee- 
tric  Heater  Co..  San  Franeiseo.  Calif.,  to  provide  loO 
deg  F'  water  neeessary  for  the  proper  operation  of  com¬ 
mercial  dishwashing  equipment  to  meet  National  Sani¬ 
tation  F(»undation  standards. 


Available  in  .5-  and  12-gal  capacities  and  in  wattages 
ranging  from  .5(KH)  to  29.000  watts,  the  ho(»ster  heaters, 
in  normal  use.  raise  the  water  temperature  from  140  to 
11>0  deg. 

The  water  tank,  formed  of  galvanized  steel  with  an 
outer  shell,  is  constructed  <tf  18-gage  steel  with  a  finish 
of  baked,  hammertone-grey  enamel.  The  h»w  s(juare  shape 
of  the  heater  permits  installation  under  a  counter  adja¬ 
cent  to  the  dishwashing  unit. 

Flectrical  connections  are  accessible  by  remo\ing  a 
plate  on  the  front  of  unit.  Thermostats  automatically  turn 
the  heating  elements  on  and  off  to  maintain  a  set  tem- 
|>erature.  No  separate  contactors  are  recjuired. 

More  information?  Circle  Item  48  on  postcard,  page  85. 


Six-Inch  Dual  Fuel  Burners 

A  dual-fuel  burner  (No.  214-841  with  a  b-in.  air  {)ij»e 
connection  is  added  to  the  line  of  Fire-All  burners 
available  from  The  North  American  Mfg.  Co.,  (develand. 
Ohio.  At  16  ounces  per  square  inch  ( 27.7  inches  of  w  ater  i 
air  pressure  the  burner’s  capacity  is  4.8.5().(K)0  Btu  per 
hr.  equivalent  to  about  48.50  cfh  of  natural  gas  or  .4.5  gph 
<d  oil. 

All  six  sizes  of  the  series  of  burners  produce  a  stable 
fire  on  light-up  w  ithout  the  need  for  a  constant  pilot.  They 
will  operate  in  c(dd,  tight  furnaces  under  positive  pres¬ 
sure.  Atomizing  air  may  be  left  on  during  gas  o|)eration 
to  give  capacity  equal  to  that  obtained  with  light  «)r  heaw 
oil. 

The  4-pipe  burners  have  a  |)rovision  for  mounting 
flame  safety  devices  such  as  a  flame,  rod.  photo  cell,  or 
flicker  cell.  They  are  furnished  with  an  (d)servation  port 
with  tubing  and  fittings  to  introduce  scmie  atomizing  air 
into  the  mounting  to  keep  the  port  clear  at  all  times  f(»r 
gctod  observation. 

Bulletin  214.  rwentiv  issued,  describes  the  burners. 


showing  })hotos  of  installations.  Data  sheet  1)F-214  gives 
burner  capacities,  dimensions,  operating  information,  ami 
prices.  Both  sheets  are  available  upon  reipie.'t. 

More  information?  Circle  Item  49  on  postcard,  page  85. 

Gravity  Grip  Pipe  Vise 

A  new  imxlel  gravity  grip  pipe  vise,  designed  t<t  hold 
asbestos-cement  and  clav  l>ipe.  is  available  from  Spring 
Load  Mfg.  Corp..  Seattle.  \\  ash. 


Doignaled  Model  \-2(>.  the  vis<‘  holds  the  pipe  at  a 
cotnenient  working  height  and  angle.  It  adjusts  to  hold 
from  4-  to  2((-in.  pii)e. 

While  (‘specialK  desigm'd  for  u-e  with  the  coinpaiu  s 
pi|  e  cutters,  machining  and  tapering  tools,  it  wdiks  c(pial- 
1\  well  with  similar  tools. 

Its  ship|)ing  weight  is  48  lb. 

More  information?  Circle  Item  50  on  postcard,  page  85. 


Masanry  Drill 

A  portable  diamotid  core  drill  which  is  applicable  to 
mining.  c«»nstiuetion.  highway,  and  |»lumbing  <dntraetor  s 
assignments  is  placed  on  the  market  b\  I'ennsv  1\ ania 
Drilling  (]o..  Pittsburgh.  Pa. 


Designated  Model  F.  the  drill  bores  holes  vertically, 
horizontally,  or  at  an  angle  from  Fj  to  (»' ^-in,  in  diameter 
and  up  to  19  in.  deep  in  one  operation.  It  drills  such  ma¬ 
terials  as  asphalt,  marble,  granite,  brick,  and  glass.  .Such 
metallic  items  as  reinforcing  bars,  pipe,  conduit  and  I- 
beams  yvhich  might  be  encountered  can  also  be  drilled. 

Fffective  in  reinforced  concrete,  the  drill  reduces  the 
time  needed  to  bore  through  masonry  yvalls  and  floors  for 
running  pipe,  conduits,  or  electric  lines.  It  is  poyvered  by 
a  15()(t-yvatt  electric  |)lant  manufactured  bv  Kohler  (]o.. 
Kohler.  W  is.  Hither  a  115-y  a-e  or  d-c  generator  is  op¬ 
tionally  furnished  yvith  the  rig. 

More  information?  Circle  Item  51  on  postcard,  page  85. 

{Concluded  on  />nge  118t 
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Dallas'  new  Decorative  Center.  Owner:  Mr.  Trammell  Crow.  Architect:  Mr.  Jacob  Anderson.  Builders  and  General  Contractors:  McFadden  &  Miller.  G-E  Distributor:  Texas  Distributors,  Inc. 


NEW  DECORATIVE  CENTER  IN  DALLAS 
SELECTS  GENERAL  ELECTRIC  AIR  CONDITIONERS 


G-E  installation  is  its  flexibility  in  meet¬ 
ing  future  air  conditioning  needs.  The 
center  has  been  planned  to  accommodate 
up  to  100,000  more  scjuare  feet,  in  which 
additional  air  conditioning  units  can  he 
placed  without  any  rearrangement  of 
existing  equipment. 

Low-cost,  dependable  G-E  Packaged 
Units  provide  maximum  design  freedom 
in  new  construction  and  modernization. 
All  models  may  he  used  singly  or  in  mul¬ 
tiple  to  meet  any  air  conditioning  need. 
General  Electric’s  famous  5-year  war¬ 
ranty  assures  protection  against  service 
problems,  for  complete  details,  write: 
General  Electric  Co.,  Commercial  In¬ 
dustrial  Air  Conditioning  Dept..  Bloom¬ 
field.  N.  J. 


.>ew  proot  that  the  mercliandising- 
minded  look  to  General  Electric  for  the 
best  in  air  conditioning!  Now.  it’s  the 
Dectuative  Center  in  Dallas.  Texas  — one 
of  that  progressive  city’s  most  important 
new  business  additions. 

Designed  and  built  to  reflect  the  in¬ 
creasing  significance  of  Dallas  in  Ameri¬ 
can  commercial  life,  this  new  center  is 
“comfort  serviced”  by  22  G-E  I’ackaged 
.Air  Conditioners,  in  various  sizes  amount¬ 
ing  to  1{>()  tons.  In  making  the  installa¬ 
tion.  Texas  Distributors.  Inc..  General 
Electric  distributors  in  Dallas,  located 
uints  to  give  each  tenant  individual  con¬ 
trol  of  temperature  and  humidity.  Total 
area  serviced:  56.000  square  feet. 

An  especially  im|)ortant  feature  of  the 


Self-contained  ceiling  models 
3  and  5  ton  air-cooled 
3,  5  and  7V2  ton  water-cooled, 


Self-contained  floor  models  —  3,  5, 
7V2,  10  and  15  ton  water-cooled. 


Tigress  Is  Our  Most  Important  Ptorlud 

NERAL  ^ELECTRIC 
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Adjustable  Ceiling  Diffusers 

A  line  of  ceiling  diffusers  and  accessories  is  aiunninced 
by  Titus  Mfg.  Corp.,  aterloo.  Iowa. 

A  feature  of  the  ceiling  diffusers  is  that  they  may  he 
adjusted  for  heating,  ventilating,  and  cooling  appli<  alion>. 


Any  air  pattern  desired  from  directly  downward  to  full 
horizontal — or  any  of  the  intermediate  stages  in  between 
— can  he  obtained  by  turning,  with  the  hand,  the  small 
center  cone.  This  can  he  done  without  changing  the  rela¬ 
tive  positions  of  the  three  center  cones,  so  that  the  diffus¬ 
ers  present  a  uniform  appearance  in  any  room  even  if 
each  diffuser  is  set  for  an  entirely  different  air  pattern. 

All  of  the  diffusers,  regardless  of  model  or  size,  have 
four  cones  to  assure  further  uniformity  of  design. 

To  install  the  diffusers,  the  center  c(»ne  assembly,  held 
in  place  by  a  positive  locking  device,  is  removed  so  that 
the  outside  cone  can  he  fastened  to  the  duct  collar. 
slight  twist  snaps  the  center  cone  assembly  hack  into  posi¬ 
tion. 

The  diffusers  are  available  in  all  sizes  in  two  models; 
Model  TMA  (fully  adjustable  I  and  Model  TM  (fixed 
cone) .  Both  models  can  be  used  for  exposed  ductwork  or 
flush  mounting  applications.  The  diffusers  can  he  fur¬ 
nished  with  a  line  of  accessories  including  the  Model  C(] 
ceiling  cone  and  Model  Afi-.io  radial  volume  control 
damper. 

More  information?  Circle  Item  52  on  postcard,  page  85. 


Closet  Bolt  Caps 

Plastic  closet  bolt  caps  for  toilet  howls  or  urinals  are 
available  from  J.  A.  Sexauer  Mfg.  Co..  New  York,  N.  Y. 


riie  closet  holt  caps  have  a  brass  hushing  (arrow) 
which  takes  the  place  of  the  plated  brass  washer  normally 
used  under  the  head  of  the  holt  or  screw.  A  slot  in  the 
brass  hushing  make.s  it  adjustable  to  any  desired  position, 
so  that  the  cap  is  properly  located  on  any  style  of  fixture. 
After  the  nut  is  installed  and  tightened,  it  holds  the  hush¬ 


ing  firmly  in  place;  the  plastic  cap  is  merely  screwed  on 
and  the  job  is  done, 

\\  hen  closet  holt  caps  are  used,  it  is  a  simple  matter  to 
unscrew  them  when  a  toilet  howl  or  urinal  is  taken  up  or 
to  re-install  them  when  the  fixture  is  reset. 

More  information?  Circle  Item  53  on  postcard,  page  85. 

Office  Air  Conditioner 

A  .5-ton  air  conditioner  that  can  he  installed  as  a  w  indow 
unit  or  against  an  outside  wall  is  being  produced  hv  Gen¬ 
eral  \ir  Conditioning  Corp..  Los  Angeles.  (]alif. 


Also  manufactured  in  a  d-ton  capacity  si/e,  the  unit  is 
flexible  enough  to  he  used  in  ofliees  or  multiple  storv 
buildings.  All  models  come  in  one  |)aekage  completely  as¬ 
sembled,  charged  and  wired  up.  Ihey  are  controlled  by  a 
thermostat  and  operate  (tn  power  from  a  standard  outlet. 

Available  in  several  wood-grain  finishes  (illustrated)  or 
steel  grey,  the  units  can  he  utilized  to  provide  year-round 
air  conditioning  with  a  heat  pump. 

More  information?  Circle  Item  54  on  postcard,  page  85. 


Heavy  Duty  Float  Valve 

A  heavy  duty,  compound  lever,  float  valve  is  being 
made  of  brass  in  sizes  1  i/i  and  in.  by  Robert  Mfg. 
Co.,  Los  Angeles,  Calif. 

Designated  Fig.  600,  the  valve  maintains  liquid  levels 


with  a  p(»sitive  shutoff.  Its  applications  include  large 
cooling  towers  or  evaporative  air  conditioning  units, 
evaporative  condensers,  industrial  processing,  water  stor¬ 
age  tanks,  and  livestock  watering. 

Bec  ause  of  the  efficiency  of  the  compound  lever  mech¬ 
anism.  a  6-in.  diameter  hall  with  a  10-in.  stem  will  pro¬ 
vide  satisfactory  opc*ration  at  inlet  pressures  up  to  150 
psi. 

More  information?  Circle  Item  55  on  postcard,  page  85. 
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THI  "EASIER”  BOIUR 


Easier  fo  build  combustion  chamber 


Easier  to  erect 


Easier  to  enlarge  capacity 


Easier  to  insulate 

Easier  to  install  breeching 


Easier  to  install  burner  on 
special  steel  front  plate 


BOILERS  RADIATORS 


It  is  also  easy  to  see  why  the 
Weil-McLain  "HR”  Series 
Boiler  is  completely  outstand¬ 
ing  for  commercial,  institutional 
and  industrial  installations. 

This  boiler  was  designed  in 
cooperation  with  leading  man¬ 
ufacturers  of  horizontal  rotary 
oil  burners  and  has  their  ap¬ 
proval.  The  extra  large  combus¬ 
tion  volume,  greater  primary 
heating  surface,  low  heat  release 
and  balanced  flue  gas  travel  are 
among  the  features  which  con¬ 
tribute  to  highly  efficient  com¬ 
bustion  and  heat  absorption. 
That’s  why  the"HR”Boilermost 
effectively  develops  the  econ¬ 
omies  obtainable  with  low-cost, 
heavy  oils. 

Cast  iron  sectional  construc¬ 
tion  offers  easier  erection . . .  less 
required  space... easy  enlarge¬ 
ment  of  capacity  ...low  main¬ 
tenance  cost  and  longer  life.  The 
special  steel  front  of  the  "HR” 
greatly  simplifies  installation  of 
the  burner.  A  Weil -McLain 
"extra  value”  in  every  detail! 


Address  Literature  requests  to  Dept.  BB-76 
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DEGREE-DAYS  FOR  MAY,  1956 


lA)  Airport  reading!;  (C)  City  office  readings;  (O)  Readings  at  a  point  on  outskirts  of  city. 


-Air  Conditioning,  Heating  and  Ventilating's  28th  Year  of  Publication  of  Monthly  Degree-Dav  Data 

i 

City  j 

1  May 

to  Ma>  31,  iiicl.* 

1956  1  1955  1  Normal 

1955-50  1  1054  55  |  Normal 

Abilene,  Texos  (A)  . 

Albony,  New  York  (A) . 

Albuquerque,  New  Mexico  (A)  . 

Alpeno,  Michigan  (C)  . 

Anaconda,  Montano  (C) . 

Asheville,  North  Corolino  (C)  .  . 

Atlanta,  Georgio  (A) . 

Atlantic  City,  New  Jersey  (C)  .  . 

Augusta,  Georgia  (A)  . 

Baltimore,  Maryland  (C) . 

Billings,  Montana  (A)  . 

Binghamton,  New  York  (C)  .  .  . 
Birmingham,  Alabama  (A)  .  .  .  . 
Bismarck,  North  Dokota  (A)  .  .  . 
Block  Island,  Rhode  Islond  (A)  . 

Boise,  Idoho  (A)  . 

Boston,  Mossochusetts  (A)  .  .  .  , 

Bozeman,  Montano  (C) . 

Buffalo,  New  York  (A) . 

Burlington,  Iowa  (A)  . 

Burlington,  Vermont  (A) . 

Butte,  Montono  (C) . 

Cairo,  Illinois  (C) . 

Charleston,  South  Carolina  (C)  . 
Charlotte,  North  Corolino  (A)  . 
Chottonoogo,  Tennessee  (A)  .  .  . 

Cheyenne,  Wyoming  (A) . 

Chicago,  Illinois  (C) . 

Cincinnati,  Ohio  (C) . 

Clevelond,  Ohio  (A) . 

Columbia,  Missouri  (A) . 

Columbia,  South  Corolino  (A)  .  . 

Columbus,  Ohio  (C) . 

Concord,  New  Hampshire  (A)  . . 

Concordia,  Kansas  (C) . 

Dallas,  Texos  (A) . 

Doyton,  Ohio  (A) . 

Deer  Lodge,  Montana  (C) . 

Denver,  Colorado  (A) . 

Des  Moines,  Iowa  (A) . 

Detroit,  Michigan  (A)  . 

Devils  Lake,  North  Dakota  (C)  . 

Dodge  City,  Kansas  (A) . 

Dubuque,  Iowa  (A)  . 

Duluth,  Minnesota  (C) . 

Elkins,  West  Virginio  (A) . 

El  Paso,  Texas  (A) . 

Ely,  Nevodo  (A)  . 

Escanobo,  Michigon  (C)  . 

Evansville,  Indiana  (A) . 

Forgo,  North  Dakota . 

Fort  Smith,  Arkansas  (A) . 

Fort  Woyne,  Indiona  (A) . 

Fort  Worth,  Texas  (A) . 

Fresno,  California  (A) . 

Galveston,  Texas  (C) . 

Grand  Junction,  Colorado  (A)  , 
Grand  Ropids,  Michigan  (A)  , 
Green  Bay,  Wisconsin  (A)  .  .  .  , 
Greensboro,  North  Carolina  (A) 
Greenville,  South  Carolina  (A)  , 
Harrisburg,  Pennsylvania  (A)  . 
Hartford,  Connecticut  (A)  .... 
Hotteros,  North  Carolina  (C)  . 

Havre,  Montana  (C)  . 

Helena,  Montana  (A) . 

Houston,  Texos  (C) . 

Huron,  ^uth  Dakota  (A)  .... 
Indianapolis,  Indiana  (A)  .... 

Jockson,  Mississippi  (A) . 

Kansas  City,  Missouri  (A)  ... 
Knoxville,  Tennessee  (A)  .  .  . 
La  Crosse,  Wisconsin  (A)  .... 
Lander,  Wyoming  (A) . 


0 

0 

0 

370 

155 

246 

20 

90 

70 

487 

322 

437 

(a) 

719 

567* 

58 

32 

105 

9 

0 

20 

284 

160 

189 

8 

1 

0 

115 

38 

73 

286 

320 

304 

308 

183 

240 

5 

2 

30 

308 

21  1 

355 

464 

282 

335 

225 

353 

249 

304 

133 

236 

(o) 

454 

471  * 

376 

206 

315 

126 

106 

179 

470 

188 

307 

(o) 

556 

502* 

35 

2 

47 

4 

0 

0 

28 

0 

29 

10 

6 

45 

310 

359 

462 

231 

139 

254* 

92 

36 

108 

265 

126 

223 

75 

54 

135 

9 

1 

0 

171 

74 

153 

453 

216 

316 

94 

26 

146 

0 

0 

0 

184 

91 

179 

(o) 

545 

487* 

143 

203 

286 

149 

80 

201 

310 

154 

251 

406 

303 

394 

87 

54 

135 

242 

160 

267 

549 

416 

487 

233 

179 

224 

0 

2 

0 

444 

525 

418 

531 

352 

471 

75 

38 

90 

361 

195 

338 

10 

0 

0 

225 

131 

226 

0 

0 

5 

49 

87 

43- 

0 

0 

0 

71 

163 

145 

136 

197 

301 

402 

267 

347 

69 

20 

50 

29 

9 

32 

202 

80 

128 

315 

129 

201 

40 

27 

25 

299 

370 

313 

331 

480 

399 

0 

0 

0 

232 

117 

279 

162 

101 

176 

0 

0 

0 

52 

36 

1  1  1 

14 

8 

50 

242 

133 

250 

298 

319 

396 

2585 

2265 

2707 

7343 

6477 

6888 

3855 

4347 

4389 

7955 

7290 

7803 

(o) 

8182 

8010* 

4208 

4063 

4067 

2876 

2751 

2826 

5035 

4643 

4717 

2653 

2537 

2138 

4444 

4032 

4203 

7525 

6790 

6959 

6830 

6144 

6472 

2859 

2686 

2788 

9960 

8065 

8851 

6081 

5442 

5720 

5756 

6466 

5798 

6096 

5395 

5742 

(o) 

8171 

8195* 

6885 

6150 

6720 

6364 

5669 

6067 

8109 

7372 

7727 

(o) 

8582 

7926* 

3913 

3533 

3756 

1886 

1822 

1769 

3255 

3081 

3205 

3472 

3276 

3384 

7155 

6939 

7317 

5937 

5396 

6018* 

4568 

4105 

4532 

6124 

5379 

5950 

5165 

4521 

5093 

2708 

2605 

2284 

5509 

4865 

5255 

7794 

691  1 

7462 

5788 

4895 

5303 

2328 

2146 

2272 

5836 

521  1 

5552 

(o) 

8452 

8347* 

5745 

5758 

6051 

6885 

5962 

6384 

6497 

5793 

6336 

10,999 

9106 

9695 

5166 

4586 

5043 

7507 

6760 

7159 

9823 

9007 

9217 

6045 

5675 

5680 

2244 

2523 

2641 

7300 

8016 

7177 

8413 

7650 

8334 

4727 

4264 

4354 

10,188 

8643 

9107 

3475 

3096 

3188 

6342 

5652 

6217 

2391 

2193 

2361 

2582 

3039 

2532 

1019 

990 

121  1 

5089 

6145 

5773 

7030 

6309 

6948 

8433 

5658 

8062 

41  10 

3785 

3810 

3245 

3101 

3060 

5541 

5019 

5244 

6507 

5783 

6094 

2846 

2523 

2392 

9109 

7643 

8030 

8472 

8255 

8005 

1152 

1134 

1276 

9138 

7248 

7796 

5768 

5219 

5581 

2429 

2233 

2202 

5022 

4330 

4880 

3750 

3521 

3590 

8118 

7039 

7545 

7828 

7546 

8110 

(a>  Data  not  available. 

•Heating  season  cumulative,  from  Sept.  1. 

••Same  normal  figures  as  previously  listed  by  Heating  and  Ventilat- 
INC  since  new  figures  are  not  available.  All  other  normal  figures  in  this 
table  are  based  on  a  30  year  period  covering  1921  to  1950,  inclusive, 
recently  compiled  and  published  bv  the  U.  S.  Weather  Bureau. 

Figures  in  this  table,  with  eight  exceptions,  based  on  local  weather 


bureau  reports.  Exceptions  are  Utica  and  Lewiston,  figures  for  which  are 
furnished  through  the  courtesv  of  Coke  Sales  Department,  Central  New 
York  Power  Corp.,  Utica,  N.  Y.,  and  Norman  E.  Ross,  Bursar.  Bates  Col¬ 
lege,  Lewiston,  Me.,  respectively;  Anaconda,  Bozeman.  Butte.  Deer  Lodge 
and  Livingston,  Mont.,  through  the  courtesy  of  the  Montana  Power 
Company.  Tacoma  figures  through  the  courtesy  of  the  Tacoma  News 
Tribune.  [Table  concliuled  on  page  122] 
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AIRCOUSTAT  SILENCES  ALL  FREQUENCIES 
IN  THE  AUDIQ.FREQUENCY  RANGE! 


Resonators  hold  low- 
frequency  sounds 


Periodic  internal 
structure  dampens 
middle-frequency  noise 


Sound-absorbent 
materials  suppress 
high  frequencies 


AIRCOUSTAT*  Sound  Traps  eliminate 
air  conditioning  noise  at  50%  less  cost 


Acoustical  Performance  Guaranteed.  Easy  to  Install. 
Pre-Engiaeered  —  No  Design  or  Layout  Headaches. 

Revolutionary  Aircoustat  Sound  Traps  require 
no  special  tools  for  installation  . . .  reduce  your  labor 
costs  and  lower  your  installation  time.  Units  fit  any 
size  or  shape  of  duct.  If  Aircoustat  fits  geomet¬ 
rically,  it  fits  acoustically. 

Aircoustat  is  the  most  efficient  method  of 
sound-deadening  you  can  provide  your  customers. 
A  7-foot  Aircoustat  unit  suppresses  as  much 
sound  as  100  feet  of  ordinary  duct  lining. 
Aircoustat  eliminates  all  frequencies  in  the  entire 

INDUSTRIAL 
SOUND  CONTROL 

Engineered  Products  Sold  with  Service 


audio-frequency  range,  silences  entire  systems  or 
selected  outlets.  Flow  resistance  and  pressure  drop 
are  lower.  4  series  cover  applications  ranging  from 
general  offices  to  recording  studios. 

Discover  how  Aircoustat  Sound  Traps  can  save 
you  time  and  money  .  .  .  create  greater  customer 
satisfaction. 

*  Koppera  Trade  Mark 


MAIL  THIS  COUPON  TODAY 


Koppers  Company,  Inc.,  Metal  Products  Div.,  Industrial 
Sound  Control  Dept.,  6307  Scott  St.,  Baltimore  3,  Md. 
Gentlemen;  Please  send  me  a  free  copy  of  your  booklet  on 
Aircoustat  Sound  Traps. 

Name . Title . 

Company . 

Address . 

City . Zone . State . 
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Degree-Days  for  May,  1956  (Concluded) 


(A)  Airport  readincs;  (C)  City  office  rcadinss;  (O)  Readini^s  at  a  point  on  outskirts  of  citT 


Ai»  Conditioning,  li eating 

AND  VeNTILATING'S 

28th  Year  of 

Pulilication  of 

Monthly  Degree-Day 

Data 

City  j 

May 

1  Normal  l 

1  Sea  •4011 

to  May  31.  iiicl.* 

- 

1956  1 

1955 

1  !9.S.S-.‘;6  1 

1954-55  1 

Normal 

Lewiston,  Maine  (0)  . 

459 

217 

693 

7501 

6973 

7662 

Lincoln,  Nebraska  (C)  . 

1  1  1 

45 

172 

6273 

5429 

5826 

Little  Rock,  Arkansas  (A)  . 

12 

0 

18 

3117 

2846 

2982 

Livingston,  Montana  (C)  . 

(o) 

373 

405** 

(a) 

7263 

7043** 

Los  Angeles,  Californio  (C)  . 

74 

88 

68 

151  1 

1250 

1432 

Louisville,  Kentucky  (A)  . 

90 

32 

94 

4507 

4148 

4434 

Lynchburg,  Virginia  (A)  . 

108 

50 

82 

4429 

4106 

4148 

Mocon,  Georgia  (A) . 

0 

0 

0 

2260 

2158 

2049 

Madison,  Wisconsin  (C) . 

269 

159 

266 

7391 

6730 

7181 

Morquette,  Michigon  (C) . 

560 

351 

477 

8311 

7645 

8184 

Memphis,  Tennessee  (A)  . 

7 

0 

24 

3255 

3028 

3137 

Meridion,  Mississippi  (A) . 

1 

0 

9 

2445 

2371 

2333 

Milwoukee,  Wisconsin  (A) . 

370 

229 

351 

7169 

6490 

7044 

Minneapolis,  Minnesota  (A) . 

246 

124 

259 

8558 

7409 

7748 

Moline,  Illinois  (A)  . 

155 

100 

199 

6583 

5946 

631  1 

Montgomery,  Alabama  (A)  . 

0 

0 

0 

2280 

2218 

2137 

Nantucket,  Massachusetts  (A) . 

(a) 

(o) 

394 

(a) 

(a) 

5907 

Nashville,  Tennessee  (A) . 

21 

5 

43 

3735 

3519 

3513 

New  Hoven,  Connecticut  (A)  . 

355 

180 

261 

6186 

5578 

6186 

New  Orleans,  Louisiana  (C)  . 

0 

0 

0 

1171 

1116 

1175 

New  York,  New  York  (C) . 

261 

100 

153 

5320 

4824 

5032 

Newark,  New  Jersey  (A)  . 

218 

79 

148 

5433 

4864 

5241 

Norfolk,  Virginia  (A) . 

121 

58 

59 

3698 

3417 

3454 

North  Platte,  Nebroska  (A) . 

183 

140 

243 

7166 

6470 

6470 

Oak  Ridge,  Tennessee  (C) . 

22 

14 

58 

3856 

3806 

4028 

Oakland,  California  (A)  . 

185 

232 

212 

3145 

3117 

2883 

Oklahoma  City,  Oklahoma  (A) . 

14 

5 

38 

3912 

3387 

3519 

Omaha,  Nebraska  (A) . 

114 

55 

175 

6550 

5582 

6123 

Parkersburg,  West  Virginia  (O  . 

(a) 

63 

119 

(a) 

461  1 

4737 

Peoria,  Illinois  (A) . 

124 

90 

192 

6077 

5509 

6035 

Philodelphio,  Pennsylvania  (C) . 

163 

50 

93 

4871 

4354 

4523 

Phoenix,  Arizono  (A) . 

0 

3 

0 

1318 

1436 

1492 

Pittsburgh,  Pennsylvania  (C)  . 

184 

88 

137 

5279 

4717 

5035 

Pittsfield,  Mass.  (A) . 

460 

240 

336 

7953 

7094 

7501 

Pocatello,  Idaho  (A) . 

253 

403 

317 

6814 

7745 

6840 

Portland,  Maine  (A) . 

516 

289 

394 

7855 

6987 

7493 

Portland,  Oregon  (C) . 

161 

316 

199 

4318 

4361 

4046 

Providence,  Rhode  Island  (A) . 

365 

185 

258 

6355 

5633 

6041 

Pueblo,  Colorodo  (A) . 

93 

138 

203 

5506 

5296 

5682 

Raleigh,  North  Corolino  (A) . 

65 

17 

29 

3742 

3389 

3075 

Rapid  City,  South  Dakota  (A)  . 

270 

203 

357 

7604 

6655 

7331 

Reading,  Pennsylvania  (C) . 

197 

62 

123 

5310 

4773 

5044 

Red  Bluff,  California  (A) . 

84 

53 

51 

2658 

3023 

2546 

Reno,  Nevada  (A) . 

309 

355 

318 

5921 

6413 

5783 

Richmond,  Virginia  (A)  . 

107 

67 

66 

4213 

3872 

3955 

Rochester,  New  York  (A)  . 

407 

205 

289 

7187 

6352 

6766 

Roswell,  New  Mexico  (A)  . 

6 

16 

28 

3436 

3397 

3424 

Socromento,  California  (C) . 

69 

79 

85 

2421 

2942 

2595 

St.  Joseph,  Missouri  (A)  . 

77 

50 

101 

5180 

5051 

4692 

St.  Louis,  Missouri  (C) . 

66 

20 

94 

4640 

4107 

4462 

Salt  Lake  City,  Utah  (A) . 

172 

257 

233 

5560 

6389 

5785 

San  Antonio,  Texas  (A)  . 

0 

0 

0 

1456 

1227 

1579 

San  Diego,  Colifornia  (A) . 

57 

103 

97 

1509 

1326 

1513 

Sandusky,  Ohia  (C)  . 

265 

129 

217 

6090 

5302 

5818 

San  Francisca,  California  (C) . 

238 

261 

248 

2681 

2749 

2523 

Sault  Ste.  Marie,  Michigan  (A) . 

633 

376 

499 

9140 

8365 

9016 

Savannah,  Georgia  (A) . 

1 

0 

0 

2006 

2020 

1710 

Scranton,  Pennsylvonia  (A)  . 

338 

170 

196 

6765 

5782 

5994 

Seottle,  Washington  (C)  . 

179 

363 

246 

4683 

4486 

4237 

Sheridan,  Wyoming  (A) . 

308 

342 

387 

7940 

7346 

7674 

Shreveport,  Louisiana  (A) . 

0 

0 

0 

2190 

2042 

2117 

Sioux  City,  Iowa  (A) . 

154 

61 

228 

7407 

6237 

6933 

Spokane,  V^ashington  (A) . 

252 

478 

330 

6994 

7017 

6661 

Springfield,  Illinois  (A)  . 

120 

75 

127 

5743 

5070 

521  1 

Springfield,  Missouri  (A)  . 

62 

28 

118 

4803 

4245 

4669 

Syracuse,  New  York  (A)  . 

386 

193 

247 

7172 

6354 

6454 

Tacoma,  Washington  (C)  . 

194 

322 

282 

4783 

4609 

4595 

Toledo,  Ohio  (A) . 

271 

145 

245 

6684 

5740 

6322 

Topeka,  Kansas  (C) . 

59 

36 

112 

5249 

4566 

4906 

Trenton,  New  Jersey  (C)  . 

209 

79 

133 

5324 

4819 

505/ 

Tulsa,  Oklahoma  (A) . 

29 

0 

44 

3765 

3186 

3584 

Utica,  New  York  (0)  . 

393 

215 

253** 

7417 

6808 

6796** 

Valentine,  Nebraska  (A)  . 

241 

144 

288 

7901 

6549 

6971 

Walla  Walla,  Washington  (C) . 

158 

281 

171 

5335 

5053 

4810 

Washington,  D.  C.  (C) . 

115 

34 

80 

4414 

4047 

4258 

Wichita,  Kansas  (A)  . 

52 

14 

101 

4891 

4203 

4564 

Williston,  North  Dakoto  (C) . 

338 

297 

360 

9735 

8173 

8859 

Winnemucco,  Nevada  (A)  . 

307 

402 

299 

6282 

7188 

6241 

Yakima,  Washington  (A) . 

154 

332 

186 

6583 

6129 

5599 

For  footnotes,  see  pa^e  120. 
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sure  signs  of  indoor  comfort! 


IIMi  titWijilllllllHl 
MuitiHtititfiNlMOi)! 


'  Mail  the  coupon 

today  for  new  i 
FREE  catalog! 


for  custom  control  of 

warm  air  heating 


for  uniform^  year-around 
heating  and  cooling  comfort 


CEILING  AIR  DIFFUSERS  (flush  and  extended) 


PH  SERIES  PERIMETER  FLOOR  REGISTERS 


PERIMETER  BASEBOARD  REGISTER  NO.  SSI 


BASEBOARD  REGISTERS 


Standord  Stamping  t  Perforating  Co. 

3141  W.  49th  Place,  Chicago  32.  Illinois 

Gentlemen:  Please  send  me  your  new  catalog  showing  the 
complete  line  of  Standard  Stamping  Registers  and  Grilles. 


Company. 


Address. 


IN  THE  FIELD 

^  .  A.  (Irowder.  Seattle.  \\  ash.,  has  been  naiiied  exclu- 
si\e  representative  for  the  Comntr  Kn«ineerin<i  dorp, 
line  of  residential  ceiling  air  diffusers  for  Washington. 
Oregon,  and  Idaho. 

riie  Trane  Co..  La  Crosse.  W  is.,  has  appointed  Roger 
|{urtne8s  manager  of  its  Hillings.  Mont.,  sales  office.  Mr. 
Ifurtnefs  joined  the  company  in  1950  as  a  sales  engineer 
in  the  Hillings  office. 

Snell  Refrig(‘ration  Supply  Co.,  Dallas  manufac¬ 
turers  re|)r(*sentative.  has  been  appointed  distributor  of 
Dravct  (5)rporation  heating  ecpiipment  for  a  55-countv 
area  in  dexas.  The  Snell  Co.  will  sell  and  service  Dravo's 
line  of  oil-  and  gas-fired  units. 

riie  opening  of  a  Milwaukee  branch  office  and  the  ap¬ 
pointment  of  W  ayne  Norin  as  its  manager  are  announced 
by  The  Powers  Regulator  Co..  Skokie,  111.  Robert  F. 
CiumiiiingH  was  appointed  branch  manager  of  the  newlv- 
estahlished  Omaha  office,  and  Charles  K.  Hrandes  and 
Joseph  H.  Rielianis  were  assigned  as  resident  engineers 
to  the  Dayt(»n  and  Columbus  offices,  respectivelv . 

W  illiani  A.  Preininger  has  been  appointed  district 
manager  of  Mueller  Hrass  Company's  Denver.  Colo., 
sales  territory.  The  company  also  assigned  the  folh>wing 
sales  representatives:  George  I.  Diithly  to  the  (iincinnati 
office:  Richard  J.  Williams  to  the  Dallas  office:  John  (L 
l)e  Nardin  to  the  Indianapolis  office:  and  W  ayland 
Swanson  to  the  (diicago  wholesale  distributing  office. 

Four  W  eathertron  distrihut<»rs  hav  e  been  named  in  the 
State  of  Texas  by  General  F.lectric  Co.  as  retailer-whole¬ 
salers  for  its  heat  pump.  They  are:  W  heeler-Rliod«*s  Air 
(ionditioning  Co.  in  McAllen;  Austin  Air  Comlition- 
ing  Co.,  Inc.,  in  Austin;  Texas  General  Air  (Condi¬ 
tioning  (Co.  in  Corpus  Christi  and  Kerr  Luniher  (Co., 
in  San  Antonio. 

W  .  L.  Lashley  &  Assoeiat<‘s  have  been  appointed 
sales  representatives  in  Houston,  1'ex..  and  the  surround¬ 
ing  trade  area  for  Kennard  Corp.,  St.  Louis.  M<i.  They  will 
represent  Kennard  on  its  line  of  air  conditioning  products. 

Hush  Mfg.  Co.  and  Heat-X,  Inc.,  have  announced  aj)- 
pointment  of  Roht^rt  T.  Thorpe  as  a  salo  engineer  to 
cover  the  Xorth  Hoston,  New  Hampshire,  and  Maine  area. 

A.  W.  Cash  (C<».,  Decatur,  111.,  has  announced  the  ap¬ 
pointment  of  Kriekson  Industrial  Products  (Co.,  Dal¬ 
las,  Tex.,  as  north  central  Texas  representative  for  (Cash 
.'standard  valves,  controllers,  governors  and  regulators, 
and  Stacon  temperature  regulators. 

riie  naming  of  Raymond  L.  Griggs  as  field  engineer 
for  the  Columbus  (Ohio)  district  has  been  announced  bv 
Airtemp  Div.,  (Chrvsler  (Corj).  Mr.  Griggs'  headcpiarters 
will  be  the  companv'.«  regional  sales  office  in  Davton.  Ohio. 

Si  W  illiams  has  been  appointed  sales  representative  «d 
Haltimore  Aircoil  (Co..  Inc.,  for  northern  Ohio  and  western 
I'ennsv Iv ania.  Mr.  Williams  recently  held  the  |iosition  of 
manager  of  product  research  in  the  Research  Division  of 
W  hli  Ipool-Seeger  Corp. 


Thomas  Zuriek  has  been  aj)|)ointed  sales  representa¬ 
tive  for  Marsh  InstrumetU  (Co..  Sk(»kie,  111.,  in  the  state  of 
Indiana.  He  will  direct  his  efforts  toward  original  equip¬ 
ment  manufacturers  and  refrigeration  wludesalers. 

Marketing  of  Hacific  steel  boilers  and  other  heatitjg 
products  produced  by  Pacific  Steel  Holler  Div  ision.  Johns¬ 
town.  Pa.,  has  been  expanded  in  eastern  Pennsylvania  hv 
the  appointment  of  Dii-Ross  Anderson  (Company, 
Scranton.  Pa.,  which  is  now  re|)resenting  the  Division 
through  the  Scranton  office  as  well  as  through  branch 
offices  in  ^  ork  and  W  ilkes-Harre.  Pa. 

S»*lli  .^I.  Snyder  has  been  appointed  manager  of  the 
(Charlotte.  X.  (C..  district  sales  (dfice  of  The  Hahcock  41. 
W  ilcox  (Company's  Holler  Div  ision.  At  the  same  time, 
the  companv's  (Charlotte  sub-office  has  been  elevated  to 
full  district  office  status. 

A  new  branch  office  has  been  established  in  Houst«>n, 
lex.,  with  W  illiain  Thorral  as  branch  manager  by 
W  heelco  Instruments  Div.,  Harber-Coleman  Co.  Harold 
S.  Ih  *rn  has  joined  the  sales-serv  ice  staff  in  Haltimore. 
.New  sales  engineers  announced  are  John  (C.  Twomey, 
Haltimore.  and  Walter  A.  W  hite  and  Robert  (i.  Steel, 
(Chicago.  Xew  service  engineers  are  Henry  T.  Glinka- 
herry  and  Robert  D.  (»etzelnian,  Los  Angeles,  and 
(Charles  E.  Me(ioff,  St.  Louis. 

A.  J.  L.  Moritz,  Jr.,  formerly  residential  air  condi¬ 
tioning  and  heating  merchandising  manager  for  Airtenqt 
Div..  (Chrvsler  (Corp..  has  joined  Air  (Ccmditioning  Dis¬ 
tributors.  Miand,  Fla.,  as  general  manager. 

R<d»  MeElwain  bas  been  appointed  Southeast  regional 
sales  manager  for  Hrvant  Division  of  Carrier  (C(»rp.  Mr. 
McFlwain  has  his  headquarters  in  Atlanta,  (Ca. 

(ictirge  I.  Kulish  has  been  appointed  zone  sales  su|H*r- 
V  isor  for  ^  ork  (Corporatiem's  Xorth  Atlantic  district,  with 
head(|uarters  in  Xew  ^  ork.  Mr.  Kalish  will  contact  whole¬ 
sale  distributors  of  ^  ork  room  air  conditioners  in  Xew 
York,  Xew  Jersey,  Rhode  Island  and  Massachusetts. 

I*aul  M.  Thomas  of  Dallas,  Tex.,  has  btHMi  [troiimted 
to  the  piksition  of  Midvv*-stern  regional  manager  for  (Chase 
Hrass  &  (Copper  (Co.,  a  subsidiary  of  Kennecott  Copper 
(Corp.  Mr.  Thomas,  who  has  been  district  manager  since 
1949.  will  succeed  G.  Townsend  I  nderhill.  To  succeed 
Mr.  Thomas  in  Dallas,  the  company  has  promoted  Alfred 
M.  Johnson,  an  outside  salesman  in  the  St.  Louis.  Mo., 
territory  to  the  j)osition  of  district  manager. 

W.  K.  Stauffer,  formerly  manager  in  charge  of  the 
Philadelphia  branch  of  I  he  Mercoid  (,<»rporation  has  been 
eiect(‘d  V  ice-j)resident  in  charge  of  the  F.astern  area. 
R.  F.  Fisher,  vice-president  (formerly  in  charge  of  the 
Fastern  areal  is  being  transferred  t<»  Lets  Angeles  where 
he  will  superv  ise  the  sales  activ  ities  for  the  W  est  Coast 
area.  John  Sheddon  was  appointed  manager  of  the  Xew 
York  branch  and  F.  W  .  Ay<“r  as  manager  of  the  Phila¬ 
delphia  branch. 

I  he  appointments  of  W  .  Y.  Hiim|dir(‘ys  as  Pittsburgh 
district  manager  and  E.  F.  Morse  as  (Cleveland  district 
manager  have  been  announced  by  Sturtevant  Div.,  WY*st- 
inglmuse  F.lectric  Corp. 
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Even  your  tricky 
pipe  racking  is 
easier  with 


Typical  service  tunnel  in  large  Midwest  university 


^’ou  make  more  money  with  UNISTRUT  channel, 
too — by  saving  time,  men  and  materials  on  this 
foolproof,  superior  method  of  pipe  racking. 

You  start  with  everything  you  need — channel, 
clamps,  hangers,  concrete  inserts,  rollers  or  any 
other  accessories.  Everything  is  provided  by 
UNISTRUT  from  standard  stock. 

Next,  you  forget  about  drilling,  welding  or  rivet¬ 
ing.  With  UNISTRUT,  you  simply  cut  the  channel 
to  length... slip  the  UNISTRUT  nut  in  the  channel 
slot... and  tighten  with  a  wrench.  That’s  it! 

Correct  slope  or  pitch. ^  No  problem  at  all  with 
UNISTRUT — it’s  completely  adjustable.  Future 


alterations  or  additions.^  With  the  flexible 
UNISTRUT  System,  you  can  make  them  any  time. 

Study  these  advantages  a  few  moments — and 
you’ll  see  why  thousands  are  switching  to  the 
modern,  high-speed  UNISTRUT  System  foi*  supe¬ 
rior  support  of  steam,  gas,  light  conduit,  air  condi¬ 
tioning  or  heavy  water  lines.  Get  the  facts  now! 
Write  for  78-page  illustrated  Catalog  700  giving 
complete  information.  Consult  your  telephone 
directory  today  for  the  name  of  your  nearest 
UNISTRUT  Distributor. 

UNISTRUT  PRODUCTS  COMPANY 
933  W.  Washington  Blvd.,  Dept.  V-7 
Chicago  7,  Illinois 


U.S.  PttMt  Niaket:  mmi  732981S  2380379  2383382  234S650  2S41908  240S631  2696139  Otiw  Pitmts  PMdmf 


VMSTRUT  PRODUCTS  COMP.WY 
Dept.  V-7,  933  W.  Washington  Blvd. 

C!liicago  7,  Ill. 

□  Please  send  your  Catalog  700. 

□  Please  have  your  salesman  call,  no  obligation. 

Name . 

Company . 

Address . 

City . Zone. . .  .State. 


The  World’s  Most  Floxiblo 
All-Purpoto  Motal  Framing  CLIP 
AND 
MAIL 

A  TODAY 
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NEW  CATALOGS 

Use  the  prepaid  postcard 
on  page  85  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


FAN  BULLETIN — Two  bulletins  with 
data  on  a  line  of  Class  I  and  Class  II  cen¬ 
trifugal  fans  have  been  revised  by  The 
Trane  Co.,  La  Crosse,  Wis.  Bulletin 
3DS-348B  covers  backwardly  inclined 
blades  and  Bulletin  DS-348F  forward 
curved  blades.  _ _ _ Item  56 

SWIMMING  POOL  DATA— A  revised  edi¬ 
tion  of  Bulletin  WC-109A  on  equipment 
for  swimming  pools  is  available  from 
Graver  Water  Conditioning  Co.,  New 
York,  N.  Y.  The  12-page  illustrated  bro¬ 
chure  describes  the  component  parts  of 
the  recirculation  and  purification  system 
needed  to  supply  water  for  swimming 
pools . Item  57 

REGISTER  CATALOG— A  catalog  (No.  57) 
of  air  conditioning  registers,  grilles,  and 
diffusers  is  published  by  A-J  Mfg.  Co., 
Kansas  City,  Mo.  The  32-page  catalog  lists 
the  company’s  full  line  and  gives  engineer¬ 
ing  data.  . . Item  58 

ROOM  COOLER  BULLETIN— A  bulletin 
describing  and  illustrating  a  window  type, 
room  air  conditioner  is  available  from 
National-U.  S.  Radiator  Corp.,  Johnstown, 
Pa.  In  addition  to  the  illustrations,  the 
catalog  lists  the  dimensions  and  specifica¬ 
tions  of  three  models.  _ Item  59 

CONTROL  VALVE  CATALOG— An  8-page 
condensed  catalog  of  refrigeration  con¬ 
trol  valves  is  offered  by  Refrigerating 
Specialties  Co.,  Chicago,  Ill.  The  catalog 
contains  capacity  data  and  selection  in¬ 
formation  for  Freon  and  ammonia  so¬ 
lenoid  valves,  back  pressure  regulators, 
evaporator  controls,  and  condensing  water 
regulators,  . . . Item  60 

PLASTIC  PIPE  BULLETIN  —  Bulletin 
80-3  with  information  on  Ryertex-Omi- 
cron  polyvinyl  chloride,  rigid  type,  un- 
plasticized  pipe  is  issued  by  Joseph  T. 
Ryerson  &  Son,  Inc.,  Chicago,  III.  The 
bulletin  lists  over  200  chemicals  the  pipe 
will  convey.  . . . . Item  61 

HE.ATINC  CABLE  GUIDE- A  pocket-size 
cable  spacing  guide,  for  use  by  contrac¬ 
tors  in  installing  ceiling  heating  cable,  is 
issued  by  Sunwarm,  Inc.,  Kingsport, 
Tenn.  The  plastic  guide  gives  the  net 
square  feet  for  any  size  room  from  4x4 
ft  to  20  X  25  ft,  and  shows  the  correct 
spacing  for  radiant  heating  cable  of 
wattages  from  400  to  4400 . ..Item  62 

AIR  CLEANER  DATA — Electronic  air 
cleaners  are  described  in  a  12-page  cat¬ 
alog  (E-61»,  available  from  Trion,  Inc., 
McKees  Rocks,  Pa.  Engineering  data,  size 
and  capacity  tables  and  component  parts 
description  are  given  in  the  catalog  for 
sizing  and  specifying.  _ Item  63 

WATER  COOLER  BULLETIN— Literature, 
illustrating  and  describing  the  higher 
capacity  remote-type  water  coolers  is  is¬ 
sued  by  Temprite  Products  Corp.,  Bir¬ 
mingham,  Mich. . . Item  64 


DATA  ON  REFRIGERANTS— A  technical 
wall  chart  giving  pertinent  physical  and 
vapor  pressure  data  for  Genetron  fluori- 
nated  hydro-carbon  refrigerants  is  l)eing 
distributed  by  General  Chemical  Div., 
Allied  Chemical  &  Dye  Corp.,  New  York. 
N.  Y.,  to  refrigeration  and  air  conditioning 
wholesalers  and  manufacturers,  and  to 
schools  and  colleges  conducting  refrigera¬ 
tion  courses.  The  chart  is  intended  to  be 
used  as  an  educational  aid  and  reference 
source  for  data  on  the  four  major  refriger¬ 
ants  used  in  air  conditioning  and  refrigera¬ 
tion  equipment.  . . . Item  65 

AIR  CONDITIONING  METHODS— A  12- 

page  booklet  with  flow  charts  in  colors  is 
issued  by  A,  I.  McFarlan  Co.,  Inc.,  New 
York,  N.  Y.,  covering  its  staged  cycle  and 
closed  reversing  cycle  for  air  conditioning 
large  buildings.  Both  methods  are  covered 
by  patent  applications. Item  66 

TEMPERATURE  CONTROL— Bulletin  No. 
I025B,  describing  the  LSI  electric  indicat¬ 
ing  temperature  controller,  has  been  re¬ 
vised  by  Sarco  Co.,  Inc.,  New  York.  N.  Y. 
A  simplifled  operational  sketch  shows  how 
the  controller  can  be  used  to  provide  se¬ 
quence  control  combinations  such  as;  step¬ 
heating,  heating  and  cooling,  wide  dif¬ 
ferential  control,  holding  and  operating 
temperatures,  and  the  operation  of  signal 
devices.  . . . . Item  67 


TUBING  ALLOY  DATA — Engineers  and 
others  involved  with  the  design  or  main¬ 
tenance  of  processing,  equipment  involv¬ 
ing  the  use  of  tubular  products  at  high 
temperatures  are  offered  a  technical 
release  of  The  Babcock  &  Wilcox  Co., 
Tubular  Products  Div.,  Beaver  Falls,  Pa. 
The  folder,  known  as  TDC-163A.  furnishes 
information  on  analysis,  mechanical  and 
physical  properties,  and  creep  and  rup¬ 
ture  data  on  tubing  alloys. _ Item  68 


AIR  CONDITIONING  DATA— Data  sheets 
on  air  conditioners  for  remote  cooling  and 
heating  systems  are  issued  by  Peerless  of 
America.  Inc.,  Chicago,  Ill.  Bulletin  No. 
WB156  describes  a  ductless  type  unit,  and 
Bulletin  No.  WBD156  describes  a  duct 
type  unit.  _ _ _ _ _ _ Item  69 


V-BELT  BULLETIN— V-Belts  are  the  sub¬ 
ject  of  a  bulletin  (No.  V-1400-B20-P)  is¬ 
sued  by  Worthington  Corp.,  Oil  City,  Pa. 
The  bulletin  contains  numerous  illustra¬ 
tions  of  the  types  of  V-belts  available  for 
drives  employed  in  heavy  industrial  ap¬ 
plications  and  miscellaneous  light  mach¬ 
inery  drives. . . ..Item  70 


LEAK  DETECTION  DATA— An  8-page 
bulletin  (GEC-233F)  on  a  refrigerant  leak 
detector  is  offered  by  General  Electric 
Co.,  Schenectady,  N.  Y.  The  bulletin  de¬ 
scribes  features,  applications,  specifica¬ 
tions,  and  operation  of  the  portable  in¬ 
strument  for  locating  leaks  in  closed 
systems.  . . . Item  71 


CAS  HEATING  CATALOG- A  catalog. 
GN-56,  covering  a  line  of  gas-fired  com¬ 
mercial  and  industrial  heating  equipment, 
is  published  by  Reznor  Mfg.  Co.,  Mercer, 
Pa.  In  addition  to  specifications,  construc¬ 
tion  details  and  dimensional  drawings  and 
tables,  the  catalog  also  includes  installa¬ 
tion  information.  _ Item  72 


CONVECTOR  CATALOG— A  23-page  cat¬ 
alog  of  copper  convectors  (No.  327),  is 
available  from  National-U.  S.  Radiator 
Corp..  Johnstown,  Pa.  The  catalog  in¬ 
cludes  piping  connections,  capacity  tables, 
roughing-in  dimensions,  and  selection 
data  for  the  convectors.  _ Item  73 

SUBMERSIBLE  MOTOR  BROCHURE— A 

12-page  booklet  illustrating  the  design 
and  construction  of  water-lubricated  sub¬ 
mersible  pump  motors  is  available  from 
Franklin  Electric  Co.,  Inc.,  Bluffton,  Ind. 
Cutaway  photos  show  all  components  in 
color,  including  details  of  hermetically 
sealed  windings.  6-snoe  thrust  bearing, 
expansion  diaphragm,  filter-check  valve, 
and  control  box.  . . . Item  74 

AIR  CLEANER  BOOKLET— A  booklet 
(B-1425)  describing  the  Precipitron  elec¬ 
tronic  air  cleaner  for  commercial  and 
industrial  applications  is  offered  by  Wes- 
tinghouse  Electric  Corp..  Sturtevant  Div., 
Boston,  Mass.  Complete  with  pictures, 
drawings,  and  specifications,  the  booklet 
explains  the  cleaning  of  air  by  electro¬ 
static  precipitation  and  describes  in  de¬ 
tail  the  installation,  operation,  and  main¬ 
tenance  of  the  units.  _  Item  75 

WATER  CHILLER  CATALOG— An  8-page 
illustrated  catalog  (Bulletin  1426)  describ¬ 
ing  the  Tonrac  single-stage  hermetic 
centrifugal  refrigerating  machine  is  avail¬ 
able  from  American  Blower  Corp.,  De¬ 
troit,  Mich.  The  bulletin  describes  the 
features  of  the  refrigerating  machine  and 
a  cutaway  photograph  illustrates  the  vari¬ 
ous  construction  details.  . . Item  76 

THERMOCOUPLE  DATA  BOOK— A  4U- 

page  bulletin,  F-5228-3.  discussing  the  con¬ 
struction  and  application  of  thermo¬ 
couples  and  radiation  detectors  as  used 
on  industrial  control  applications  is  avail¬ 
able  from  Barber-Colman  Co.,  Wheelco 
Instruments  Div.,  Rockford,  Ill.  Included 
is  information  on  how  to  check,  make, 
select,  and  size  thermocouples, _ Item  77 

BRASS  FITTINGS  CATALOG— A  catalog 
showing  a  line  of  brass  fittings  is  issued 
by  Span  Brass  Mfg.  Co.,  Otsego,  Mich. 
The  catalog  is  subdivided  for  quick  ref¬ 
erence  to  kinds  and  types  of  fittings  for 
the  classifications  of  industry  supplied  by 
the  company.  . Hem  78 

PIPELINE  EXPANSION  DATA— A  24- 

page  expansion  joint  design  guide.  Cat¬ 
alog  No.  153,  is  released  by  Flexonics 
Corp..  Maywood,  Ill.  The  catalog  is  filled 
with  engineering  applications  and  selec¬ 
tion  data  that  is  necessary  to  the  proper 
solution  of  expansion  problems. ...Item  79 

BRAZING  BULLETIN— A  bulletin  (No. 
72)  on  low  temperature  brazing  is  avail¬ 
able  from  Handy  &  Harman,  New  York, 
N.  Y.  The  bulletin  contains  news  on  the 
applications  and  developments  of  low 
tjmpsrature  brazing.  . . Item  80 

SUBMERSIBLE  PUMP  CATALOG— A  cat¬ 
alog  of  a  line  of  submersible  pumps  from 
1/3  to  360  hp  is  offered  by  Lancaster  Pump 
&  Mfg.  Co.,  Inc.,  Lancaster,  Pa.  Complete 
details  and  specifications  on  the  line  of 
pumps  are  given. _ _ _ Item  81 


iC.oniinued  on  page  14-1) 
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Address 


15,000  can  be  seated  under  the  sweeping 
barrel-arch  roof  of  the  Alabama  State 
Coliseum.  Architect — Sherlock,  Smith  & 
Adams,  Incorporated;  Contractor— J.  A. 
Jones  Construction  Company. 


Six  1,500,000  Btu  per  hour  Dravo  Counterflo 
Heaters,  installed  in  groups  of  three  on 
opposite  sides  of  the  arena,  operate  auto¬ 
matically  to  provide  heat  as  needed.  A 
seventh  Dravo  Counterflo,  rated  at  500,000 
Btu  per  hour,  heats  the  basement. 


How  Alabama  solved  unusual  heating 


problems  in  its  new  Coliseum 


Keeping  the  new  Alabama  State  Coli¬ 
seum  at  Montgomery  comfortable  posed 
many  unusual  problems  for  heating  en¬ 
gineers.  Size  alone  presented  a  bigenough 
problem — the  building  is  10  stories  high 
and  almost  the  length  of  an  average 
football  stadium — but  added  were  many 
special  conditions. 

When  the  building  is  empty  heat  loss 
amounts  to  9,800,000  Btu  per  hr,  but 
when  filled,  body  heat  sometimes  raises 
temperatures  enough  that  heat  and  hu¬ 
midity  must  be  removed.  The  large  open 
area  also  makes  it  difficult  to  provide 
uniform,  easily  controlled  heat  at  all 
seating  levels.  Other  rigid  requirements 
include  concealment  of  heaters  to  permit 
unobstructed  visibility  and  quiet  opera¬ 
tion.  With  the  aid  of  seven  Dravo 
Counterflo  Heaters  the  engineers  solved 
all  these  problems. 

Installed  under  the  stands  of  the  arena 
are  six  Dravo  heaters  that  pull  in  fresh 
and  return  air  in  proportion  to  the 
Coliseum’s  needs.  This  air  is  quickly 
heated  by  the  Dravo  units  and  quietly 
distributed  to  all  parts  of  the  building. 
Functioning  with  the  heaters  is  a  sensi¬ 
tive  temperature-humidity  control  sys- 
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Name 


Company. 


tern  that  operates  the  heaters  or  a  series 
of  exhaust  fans,  according  to  on-the-spot 
heat-ventilation  requirements.  The  fully 
modulated  Counterflo  Heaters,  with  their 
stainless  steel  combustion  chambers,  are 
ideally  suited  for  this  precise  job  of 
providing  instantaneous  heat  delivery 
when  needed — or  fresh  tempered  make¬ 
up  air  when  ventilation  is  required. 

Just  as  they’ve  economically  solved 
the  unusual  heating  problems  in  this 
huge  Coliseum,  Dravo  heaters  can  effec¬ 
tively  meet  your  needs,  large  or  small. 
For  fast  proof,  use  the  coupon. 


[]3  Please  send  lilerafure 
n  Please  have  a  representative  call 


Dravo  Corporation,  Department  A-3907 
Fifth  &  Liberty  Avenues 
Pittsburgh  22,  Pa. 

I  am  interested  in  Dravo  Heaters  for 


DRAVO 

CORPORATION 
Pittsburgh  22,  Pennsylvania 
Representatives  in  principal  cities 


NEWS  OF  THE  MONTH 


PURDUE  STUDENTS 

are  honored  by  ASHAE  branch.  Awarded  best 
books  in  field  of  air  conditioning  and  heating. 

Donald  H.  Doucetle.  a  senior  in  the  School  of  Meehani- 
eal  Kngineering  at  I’unlne  l’rn\ersit\  was  the  recipient 
of  the  \\  .  r.  Miller  Award  for  This  award,  named 

in  hoinir  of  l’r(»fess<»r  \\  .  1.  Miller  of  Purdue,  was  estah- 
lished  h\  the  Indiana  (Chapter  of  the  ASH  AF.  t<t  strengthen 
the  Purdue  student  hraneh  and  to  create  a  greater  in¬ 
terest  among  students  in  the  fields  of  heating  and  air 
conditioning. 


.'^peaking  for  the  eouned  of  major  hard  <  oal  producing 
companies.  Truman  Dodson.  \  i<-e  president  of  Weston 
Dodson  ik  (]o..  declared  that  some  architects  and  engineers 
ha\e  personalU  expres'^ed  eoiici'rn  ahoul  recommending 
automatic  anthracite  commercial  hiirning  ecpiipment  be- 
«  ause  of  the  suppU  factor. 

•  GUARANTEES  DELIVERY. —  Major  anihracile  produc¬ 
ing  companies,  Mr.  Dodson.  >taled.  will  colleetiveK  guar- 
antet'  the  delixerv  of  the  small  sizes  of  liard  coal  under 
contractual  agreement.  “ An\  reports  of  possibilities  of 
shortages  in  anthracite  sup|»l\  are  eompleteix  false  and 
without  foundation."  he  em|)hasi/ed. 

“In  e\er\  instance  we  can  assure  deliverx.  heiause  our 
large  contract  consumers  are  the  ones  who  make  it  pos¬ 
sible  for  us  to  calculate  our  work  schedules  and  produc¬ 
tion  (piotas.  and  thus  guarantei*  their  own  supply  during 
the  winter."  Heserxes  of  anthracite.  Mr.  Dodson  pointed 
out.  are  also  reassuring,  with  I  To  xears  supplx  in  eastern 


ASHLEY  ELECTED  PRESIDENT 


of  the  ASRE  at  annual  convention  held  in  Cincinnati. 
Three  technical  sessions  and  inspection  trips  arranged. 

("arixle  M.  Ashley,  chief  staff  engineer  of  ("arrier  C(»rp.. 
.'^xraeuse,  .N.  ^  xxas  installed  as  president  of  The  Ameri¬ 
can  Society  of  Hefrigerating  Kngineers  at  the  fifty-second 
annual  meeting  of  the  society  held  at  the  .'sheraton-(iihson 
Hotel,  (ancinnati,  Ohio,  June  2  to  6. 

The  other  officers  are:  Hermann  f".  Spoehrer,  x  ice  presi¬ 
dent  and  treasurer,  Sjiorlan  Valve  Com|)any,  St.  Fouis, 
Mo.,  xice  president;  Oeil  Holing,  president.  Hush  Manu¬ 
facturing  ('.oinpany.  West  Hartford,  Conn.,  vice  presi¬ 
dent:  Daniel  1).  W  ile,  vice  president,  Hefrigeration  F.ngi- 
neering.  Inc.,  l.os  Angeles,  Calif,  treasurer.  The  four  new 
directors  are  Fxerelt  P.  Pahnatier.  director  of  research. 
Carrier  Corp. :  John  KngalitehefT,  Jr.,  jiresident.  Haiti- 
more  Aireoil  (lompany;  Charles  1'.  Hamilton,  consulting 
engineer,  V'aneouver,  H.  (].;  Hoherf  (i.  Werden.  Nexv 
^  ork  sales  manager,  \ork  Corp. 

{Conlitiiied  on  itaav  IdUl 


Russell  F.  Puncochar  (left),  Donald  B.  Doucette,  and  Chester 
L.  Piontek,  Purdue  University  students,  display  books  they  re¬ 
ceived  as  W.  T.  Miller  Award  by  ASHAE  Indiana  Chapter. 


•  NAME  ADDED  TO  PLAQUE — Tlie  award  consists  of  a 
permanent  piaifue  to  he  hung  in  the  Mechanical  Kn- 
giiieering  Huilding  with  the  recipient's  name  to  he  added 
to  the  plaque  each  xear.  Mr.  Doucette  also  received  the 
best  hooks  in  the  field  of  air  conditioning  -  a  library 
of  fifteen  hooks  valued  at  approxiniatelv  SlOO. 

Honorable  mention  xxas  given  to  Russell  F.  Puncochar 
and  Chester  L.  Piontek.  Fach  of  these  students  receixed 
several  hooks  valued  at  approximately  .Sod. 

The  recipient  of  the  axvard  is  selected  by  a  committee 
of  the  Indiana  (Chapter  based  on  the  activitv  points  of 
the  student  branch  members.  The  committee  interxiexvs 
the  three  students  with  the  highest  numbers  of  activity 
points  and  selects  the  recipient  of  the  Axvard. 


ANTHRACITE  PRODUCERS 


deny  rumors  of  shortages  of  small  commercial  sizes. 
Guarantee  steam  sizes.  Say  reserves  are  ample. 

Architects,  engineers,  and  large  commercial  consumers 
of  small  hard  coal  commercial  sizes  were  specificallv 
guaranteed  delivery  of  ample  supplies  of  fuel  in  a  state¬ 
ment  by  the  Anthracite  Industry  Council,  released  to 
dispel  rumors  of  possible  shortages  in  steam  sizes  for 
the  coming  winter. 


H.  F.  Spoebrer 
Vice  President 


C.  M.  Ashley 
President 
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The  Last  Word  in  Modern  Hospital  Design  Naturally 
Uses  the  Last  Word  in  Mechanical  Draft 


those  requirements,  and  in  addi¬ 
tion  have  back  of  them  a  lineage 
almost  as  old  as  Lankenau's  o\A^n. 


The  lankenau  hospital, 

in  the  suburbs  of  Philadelphia, 
is  one  of  the  world's  most  mod¬ 
ern  hospitals,  both  in  architecture 
and  equipment.  The  hospital  itself 
was  established  in  Philadelphia 
in  the  mid-nineteenth  century, 
and  has  a  distinguished  history. 
It  moved  to  its  new  building  in 
1953.  In  specifying  equipment,  its 
designers  selected  the  most  mod¬ 
ern,  the  most  efficient,  the  most 
scientific  that  could  be  found. 


Wing  Draft  Inducers  cut  capital 
cost  through  elimination  of  high 
stacks,  reduce  maintenance  costs, 
and  result  in  sizeable  fuel  savings. 
They  provide  positive,  adequate, 
uniform  draft  for  boilers  or  fur¬ 
naces  entirely  independent  of 
weather  conditions.  And  they 
save  money  through  higher  fuel¬ 
burning  efficiencies.  You  should 
learn  more  about  them.  Write  for 
Bulletin  I-5S. 


When  it  came  to  draft  inducers 
for  the  boiler  plant,  they  naturally 
selected  Wing,  which  fulfill  all 


L.J.Wing  M%Co 

r^A-,  4 


158  Vreeland  Mills  Rd.,  Linden,  N.J 

Factories :  Linden,  N.J.  and  Montreal,  Canada 


L.  I.  Wing  Mfg.  Co.  A( 

158  Vreeland  Mills  Rd.,  Linden,  N.  J. 

Please  send  copy  ol  Draft  Inducer  Bulletin  1-56. 


Mail 
the  I  Name 

coupon  i  Firm 

for 

bulletin  . 

I  City 


Address 


WING 

BLOWERS 


REVOLVING 

HEATERS 


WING  FRESH  AIR 
SUPPLY  HEATERS 
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News  of  the  Month 
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{Continued  from  jnige  12ol 


Cecil  Boling  D.  D.  Wile 

Vice  President  Treasurer 

•  PAPERS. — Robert  F.  Munier,  consulting  engineer  for 
The  Emerson  Electric  Manufacturing  Company,  St.  Louis, 
Mo.,  presented  a  pajter  on  Factors  Considered  in  Hermetic 
Motor  Design.  Motors  for  hermetic  compressors  have 
variations  from  conventional  motor  design.  Basic  rela¬ 
tionships  among  voltage,  current  and  magnetic  flux  deter¬ 
mine  the  proportions  of  the  variitus  sections  (»f  the  mag¬ 
netic  structure  and  of  the  slot  areas  i>f  the  motors. 

There  is  the  need  to  carry  sustained  high  overloads,  the 
necessity  of  a  low  temj)erature  rise  rate  under  locked 
rotor  conditions,  the  necessity  of  using  more  and  thicker 
insulation  pieces  in  the  stator  slots,  the  impctrtance  of 
high  rotor  inertia  in  some  compressor  designs,  the  re¬ 
quirements  for  a  large  diameter  rotor  counterhore  and  the 
need  for  large  vent  hold  area  through  the  rotor. 

•  GALVANIC  CORROSION. — Ten  ways  to  cut  galvanic 
corrosion  when  use  of  dissimilar  metals  is  unavoidable, 
were  described  by  J.  F.  Mason,  Jr.,  corrosion  engineer. 
International  Nickel  Co.,  Inc.,  in  bis  pa|K*r  Use  of  Dis¬ 
similar  Metals  in  Refrigeration  and  Air  Conditioning 
Equipment. 

Galvanic  corrosion  effect  can  be  minimized  in  the  use 
of  dissimilar  metals  by  selecting  proper  methods  and 
materials.  The  speaker  called  attention  to  essential  prin¬ 
ciples  underlying  the  problem  and  the  practical  methods 
that  have  been  adopted  to  prevent  such  corrosion.  The 
most  effective  way  for  avoiding  galvanic  corrosion  is  to 
select  materials  which,  when  coupled,  show  no  strong 
tendency  to  produce  such  action. 

•  MOISTURE  ANALYSIS. — E.  S.  Taylor,  ser\ ice  engineer, 
E.  I.  du  Pont  de  Nemours  &  Co..  Inc.,  described  A  New 
Instrument  for  the  Moisture  AnaKsis  of  Freon  Fluorin- 
ated  Hydrocarbons.  The  instrument  provides  an  inex|)en- 
sive  portable  electrolytic  water  analyzer  which  is  as  pre¬ 
cise  and  accurate  as  any  other  method  for  moisture 
analysis  of  Freon-12.  It  operates  continuously  and  auto¬ 
matically  either  in  the  plant  on  the  process  stream  or 
elsewhere.  He  describe«l  the  operational  e\j»crienc*-  gained 
in  the  laboratory  and  in  tbe  plant. 

•  COOLING  TOWER  CALCULATIONS. —  \  paper  on  Cross- 
flow  Cooling  Tower  Calculations  was  prt'sented  bv  S.  M. 
Zivi,  head  of  the  engineering  analysis  section.  Midwest 
Research  Institute,  Kansas  City,  Mo.  C<t-author  was  Bruce 
B.  Brand,  chief  engineer.  Havens  Cooling  Towers,  Divi¬ 


sion  of  Havens  Structural  Steel  (^)..  Kansas  (jty.  Mo. 

.According  to  the  authors  the  calculation  procedure 
permits  the  comparison  of  test  data  on  different  designs, 
tested  under  similar  but  not  identical  and)ient  conditions, 
and  it  can  be  us(‘d  to  extend  test  data  observed  at  several 
temperature  levels  to  obtain  tower  |>erformance  over  a 
\erv  wide  range  of  temperature  and  flow  conditions.  The 
|»rocedure  is  particularly  well  suited  for  automatic  (■(impu¬ 
tation  but  can  also  be  done  w  ithout  a  high  .s|M“ed  conqiuter. 

•  DEIONIZATION  OF  WATER. —  A  pa|)er  on  Reduction 
of  Total  S(dids  bv  Deionization  was  prepari’d  jointly  by 
\\ .  A.  Cunningham,  professor  of  chemistry.  I  idversity 
of  Texas  and  \A .  C.  Alills.  chendcal  engiiu'er.  Olin  Ma- 
thieson  Chemical  Company.  Brandenburg.  Ky.  The  au¬ 
thors  stated  that  deionization  of  water  for  ice  manufacture 
is  not  a  cure-all  of  universal  application  within  its  range 
of  application,  it  has  significant  advantages  which  can  be 
realized  onlv  when  intelligent  care  and  supervision  are 
given  to  the  operation  of  the  (’(|uipment  so  that  wastage 
of  regenerants  are  held  to  a  minimum. 

Total  treating  costs  for  efficient  deionization  should  be 
between  4  and  6  cents  per  l.OtM)  gal  for  each  grain  per 
gallon  of  dissolved  solids  removed.  If  raw  water  costs  are 
high,  it  is  important  to  hold  wash  water  usage  to  a  mini¬ 
mum  bv  allowing  rinse  water  to  soak  on  tbe  resin  beds 
for  several  hours  and  by  recycling  a  portion  of  the  rinse 
water.  (Quality  ice  can  be  made  without  core  removal  but 
with  air  agitation  from  water  containing  at  least  100  ppm 
total  dissolved  solids. 

•  TEMPERATURE  CHANGES  IN  ROOMS.— J.  L.  Threlkeld, 
associate  professor  of  mechanical  engineering.  University 
of  Minnesota  and  Tamami  Kusuda,  research  engineer, 
\A Orthington  Corp..  were  joint  authors  of  a  paper  on 
Temperature  Changes  in  Refrigerated  Rooms  During 
Bulldown  Period. 

The  authors  demonstrated  that  by  a  simple  graiihical 
analysis,  it  is  possible  to  show  the  relationship  of  con¬ 
densing  unit  capacity,  evaporator  capacity  and  saturation 
suction  temperature  with  respect  to  room  air  temperature 
during  pulldown.  An  extension  of  this  analysis  may  be 
used  to  predict  the  minimum  space  temperature  which 
may  be  produced  by  a  given  refrigeration  system. 

The  paper  presents  an  extension  to  the  existing  knowl¬ 
edge  of  transient  operating  characteristics  of  refrigera¬ 
tions  systems  by  discussing  capacity  characteristics  of 
simple  direct  expansion  systems,  variation  of  capacity 
during  pulldown  jieriod,  and  changes  of  wall  and  air  tem¬ 
perature  of  a  refrigerating  room  during  a  pulldown  pe¬ 
riod. 

•  TWO-STAGE  HEAT  PUMP.— A  two-stage  heat  pump  that 
will  work  efhcientlv  at  low  temperatures  without  the  need 
for  supplementary  lu'ating  was  described  by  Robert  G. 
Werden,  New  A  ork  sales  manager,  York  Corp.,  IMdla- 
delphia.  Fa.  The  new  development  is  available  in  either 
air-to-air  or  air-to-waler  systems  and  for  commercial  and 
industrial  applications,  fids  design  does  away  with  the 
need  for  electric  strip  heaters  during  very  cold  days. 

•  AIR  FLOW  THROUGH  CAPILLARY  TUBES.— F.  (L  .Smith, 
assistant  metallurgist  (retired).  The  American  Brass 
Company,  Waterbury.  ('.onn.,  spoke  on  Turbulent  Flow 
of  .Air  Through  Capillary  Tubes.  An  empirical  formula 

{Continued  on  itage  132) 
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‘CHICAGO 


Gives  You 

Hiore  Choices,  More  Efficiency 


llo\\(‘\or  spct'ializtMl  your  iieetl  for  a  circu- 
I  piiinp,  you  are  sure  to  find  the  model 

and  size  that  exaelly  fils  your  re(|uireinents 
in  Chieajro’s  reeently  expanded  eentrifu"al 

pump  line.  Now  you  ean  pet  hipli  elTieiency 
Cliieapo  pumps  in  either  elose-eoupled  or 
flexihle-eoupled  models  with  eapacities 
from  5  to  400  G.P.M.  and  for  heads  from 

10  to  190  feet.  Complete  line  is  described 
in  two  new  hulletins.  Nos.  107  and  108. 
Write  to  Dept.  D  for  free  copies. 


FEATURING  THE 
CERAMIC-FACED  SEAL 
AND  SHDRT 
OVERHANG  IMPELLER 


pumps  are  equipped  with  the 
most  reliable  mechanical  seal 
ever  built  into  a  pump!  Ce¬ 
ramic-faced  stationary  seat  is 
highly  resistant  to  wear.  Ac¬ 
curately  lapped  surfaces  and 
automatic  adjustment  for  wear 
assures  long  life  under  stren¬ 
uous  service.  No  troublesome 
packing  replacement  and 
maintenance,  no  shaft  wear 
commonly  found  with  stuffing 
box  seals. 


Silence  Built-In 

Ball  bearings  close  to  the  end  of  the 
impeller  insure  ample  support  and 
alignment  for  quiet  operation  always. 
Impeller  is  perfectly  balanced  for  vi¬ 
brationless,  noiseless  rotation. 


CHICAGO  PUMP  COMPANY 


Subsidiary  of  Food  Machinery  and  Chemical  Corporation 

!>  BUILDING  PUMP  OIYISION 

m  DIVEMET  rJUIXWAT  e  CWCAflO  14,  OUMOM 


Condo- Vac  <$,  Sur*  Return  AVC.  LVC.  Fire,  Houm'&  Circulcrtiag  Pumpe,  Peeumolie 

&  Tankleae  Water  Systems  .  Flush  KleenA  Sevoge  Eiecma,  little  0<ant9  & 
Non-Ctoo  Bilge  Pumpe.  Pumpe  lor  every  Industrial  use. 
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ASHLEY  ELECTED  PRESIDENT 

[Continued  from  juii'e  I'tOl 

for  air  flow  capacity  in  terms  of  inlet  test  j)ressure.  iii'^ide 
diameter  of  tube  and  lenjrth  of  tube  was  de\elo|)cd.  If 
pressure  and  flow  recjuirements  remain  fixed,  one  can 
immediately  find  a  most  desirable  combination  of  len<rtb 
and  inside  diameter  to  meet  such  re<|uirements. 

•  OTHER  FEATURES.— On  T  uesday  afternoon,  one  bad 
the  choice  of  ins|)ection  trips  to  Cbevrolet-Norwood  Divi¬ 
sion  of  CMC.  The  Tusite  (a)rp.;  Cincinnati  Milliii"  Ma¬ 
chine  Company;  Concrete  Testing:  of  I  .  S.  Army  Knpi- 
neers  Corps  Testing  Laboratory. 

In  addition  to  the  formal  papers,  there  were  confer¬ 
ences  on  air  conditioning,  frozen  foods,  and  domestic 
refrigerator  engineering,  plus  forums. 


BURNING  OF  HEAVY  OILS 

discussed  at  symposium  held  as  part  of  program  of 
the  34th  annual  OHI  convention  in  New  York  City. 

Considerable  interest  was  exjtressed  iti  a  commercial- 
industrial  symposium  on  the  handling  and  burning  of 
heavy  oils  which  was  held  at  the  Dark  Sheraton  Hotel. 
■New  York  City,  on  June  13,  as  part  of  the  convention  j»ro- 
gram  of  the  Oil  Heat  Institute.  About  3(M)  j)ersons 
attended. 

Moderator  of  the  meeting  was  C.  11.  I’estcrfield.  pro¬ 
fessor  of  mechanical  engineering.  Michigan  State  College. 
In  discussing  codes  and  ordinances  he  said  that  engineers 
and  architects  shoud  be  familiar  with  all  codes  go\erning 
the  areas  in  which  the  engineers  are  oj)erating. 

•  HEAVY  OILS.— (;.  \\  .  Holm.  Hreferred  I  tililies.  Aew 
^  ork,  in  speaking  on  Handling  and  Hurnitig  Todax  's 
C-1  Oils,  pointed  out  that  No.  ft  oil  todav  is  much  heaxier 
than  it  has  been  in  the  past.  It  is  safe  to  predict  that 
future  No.  6  oil  w  ill  be  heax  ier  than  that  todav,  and  there¬ 
fore,  we  have  to  prepare  for  the  burning  of  a  heaxier 
No.  6  oil.  There  is  little  probability  that  we  will  have  as 
light  an  oil  as  xve  formerly  had. 

•  SPECIFICATIONS. — Txvo  members  of  the  panel  spoke  ott 
General  and  Specific  Specifications  for  C-l  Oil  Hurtling 
Equipment. — Joseph  Diehm  of  Voorhees.  W  alker  Smith 
and  Smith,  New  York  City,  and  William  Cleland  of  Seelxe. 
Stevenson,  Value  and  Knecht,  Nexv  York  Citv. 

Mr.  Cleland  said  that  the  best  bids  are  obtained  xvhen 
there  are  good  s[)ecifications.  ExfK'rts  should  be  called  in 
to  help  out  XX  ith  specifications,  xvhen  necessarv.  The  spix  i- 
fications  must  he  such  as  to  insure  that  the  oxvner  will 
obtain  conditions  that  he  reijuires  and  they  must  be  com¬ 
plete. 

Mr.  Diehm  recommended  that  the  engineer  become 
well  acquainted  xvith  the  manufacturers’  products  so  that 
he  can  properly  advise  his  client  xxhat  is  axailable  and 
what  should  be  installed. 

More  and  more  plants  are  becoming  interested  in  oper¬ 
ating  noises.  Code  regulations  provide  only  the  minimum 
of  safety. 


•  CONSTRUCTION  SPECIFICATIONS.— Kenneth  M.  Wilson, 
chief  engineer,  b’.  E.  Klingler  and  Associates,  Inc..  Kau 
(]laire,  Wis.,  sjioke  on  Construction  Specifications  and 
riieir  Relation  to  Hrofessional  Ethics.  A  modern  building 
is  an  examjde  of  cooperative  effort  by  many  jiersons. 
\\  ilh  vears  to  come,  buildings  xvill  become  more  and 
more  complex.  On  anx  design  project,  the  final  job  is 
the  xxriting  of  specifii  ations.  There  should  be  little  excuse 
fill  plans  xxithout  projH'r  s|»ecifications. 


ARI  HEAD 

tells  Institute  convention  that  industry  must  police 
Itself.  Certification  committee  is  to  study  programs. 

In  an  inaugural  statement  at  Hot  Springs,  Va.,  the 
nex\lx  elected  president  of  the  Air  Conditioning  and  Re¬ 
frigeration  Institute.  Matthexv  M.  Lawler,  declared  that 
some  companies  in  the  industry  are  misleading  the  public 
with  ''extravagant  claims,  creating  dis'^atisfied  customers 
and  so  impeding  progress.” 

He  urged  the  indu.«try  to  act  on  the  jtroblem  because 
"anx  industry  that  cannot  police  itself  from  inside  xvill 
eventually  be  policed  from  outside.  .  . 

Mr.  Laxvler,  vice  president  of  W Orthington  (Corpora¬ 
tion's  air  c»)nditioning  and  refrigeration  division  said, 
"something  must  be  d<»ne  to  insure  the  integrity  of  manu¬ 
facturers'  ratings  of  ecjuipment.” 

•  TO  STUDY  CERTIFICATIONS.— The  Institute  appointed 
a  c<»mmittee  to  study  certification  programs  used  by  other 
itidustrir's  as  one  step  toward  combating  the  problem  Mr. 
Laxxh'r  had  outlined. 


RESEARCH  GRANT 

is  awarded  to  Carnegie  Institute  of  Technology  for 
air  pollution  studies.  Will  investigate  aerosol  charges. 

The  Naticnial  Science  Foundation  has  axvarded  $13,000 
to  (Carnegie  Institute  of  Technologx  for  studies  aimed  at 
diminishing  air  pollution. 

Principal  investigator  xxill  be  George  \\  estinglntuse 
Professor  of  Engineering,  Gaylord  \V  .  Penney.  Mr.  Pen- 
nev  is  the  inventor  of  the  Precipitron,  an  electrostatic 
precipitator  which  clears  the  air  in  ventilating  systems. 
•  WILL  STUDY  AEROSOLS.— Under  the  National  kience 
research  grant.  Mr.  Penney  will  investigate  electrostatic 
j)henomena  related  to  aerosols,  which  are  suspensions  of 
particles  in  air.  In  electrostatic  precipitation,  an  electric 
field  causes  charged  partich's  to  |)recipitate  out  of  the 
air.  One  of  the  first  problems  to  be  studied  will  be  the 
measurement  of  electrical  potential  in  a  space  filled  with 
these  charged  particles. 

The  studies  may  |)roxe  useful  in  removing  particles 
such  as  radioactive  fallout  from  ventilating  air,  eliminat¬ 
ing  smoke,  and  combating  dust  explosions. 

(Neu's  continued  on  jxipe  134) 
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CAPACITIES  •  5.00  lbs.  to  30,000  lbs.  (72.000  B.T.U.'s  to 
4,320,000  B.T.U.’s)  in  a  single  unit.  Multiple  units  may  be  installed. 


THE  KinC  ZEERO  COITlPflnY 

4300-14  W.  Montrose  Ave.,  Chicogo  41.  III. 


•  DIRECTED  COURSE  OF  WATER 
travels  with  "built-in"  agitation. 

•  NO  MECHANICAL  AGITATION  REQUIRED. 

•  LARGE  WATER  COMPARTMENTS 
spaced  on  11"  ond  12"  centers. 

•  33%  EXTRA  ICE  CAPACITY  safely  attained  without 
freezing  up . 

•  ICE  IS  "BURNED  OFF"  PLATE  COILS  progressively,  ex¬ 
posing  prime  and  secondary  surface  for  maximum  flash 
cooling  capacity  . 

•  ICE  THICKNESS  automatically  controlled  -  eliminates 
•freeze  ups . " 

•  94  SIZES  to  fit  space  requirements.  Other  designs  for 
special  applications.  mail  COUPON  TODAY 

King  z'eero  Co.,  4302  W.  Montrose  Ave.,  Chicago  41,111 
f~~)  pleose  send  me  your  new  ICE  BANK  Coiolog. 

Nome  _ _ _ _ 

Address _ 

City _ _ 
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BISON 


POWER  BOILERS 


Dependable  quality 
since  1863 . 


Farrar  &Trefts  Division 

Adsco  Industries. Inc. 

20  Milburn  ST.  Buffalo  12.  N.  Y. 


Throughout  93  years,  Farrar  &  Trefts  has  been  a 
leader  in  boiler  design  and  construction.  Today, 
as  in  yesteryear,  F  &  T  offers  dependable,  efficient, 
modern  power  boilers  to  satisfy  the  ever-increasing 
demands  of  institutional,  apartment,  office  and  in¬ 
dustrial  buildings.  Under  the  same  BISON  brand, 
F  &  T  also  furnishes  low-pressure  boilers  for  heat¬ 
ing  purposes. 

Proper  selection  of  a  boiler  for  the  continuous 
delivery  t)f  required  heat  and  power  is  a  precise 
prtrject,  demanding  the  systematic  apprtrach  of 
engineers  long  trained  in  this  work.  Engineers  at 
F  &  T  have  this  background  of  service  and  they 
welcome  opportunities  to  evaluate  the  needs  of 
boiler  users. 


Standard  /■  &  T  Super  Scot  Power  lioiier  (150  lb.  design  ▲ 
pressure^  with  **lndtana  Pack'*  burner  at  Mastic  Asphalt  ▼ 
Corp.,  South  liend.  ind.  f  urnished  by  Page  Associates  of 
Chiiago.  I  he  Austin  C.o.  were  the  fingineers  and  Contractors. 


The  "King  Zeero"  ICE  BANK  is  designed  for  air  cooling  in  Churches,  Mortuaries,  Theatres,  Offices,  Stores,  Auditoriums,  Factories, 
Clubs,  Restaurants,  etc.  Ice  Banks  may  be  added  to  existing  systems  for  increased  capocity. 


The  "King  Zeero"  ICE  BANK  is  designed  to  deliver  tons  of  32 
to  34  F .  ice  water  for  recirculation  through  air  cooling  coils. 
Peak  loads  many  times  compressor  capacity  are  easily  handled. 


'  Hihy  feetCA  Sweet  Water  ICE  BANKS  offer 
ICE -CONCENTRATED  Refrigeration  for  Air  Conditioning 


CONTINUOUS  RIFLED  GALVANIZED  COILS  32®  "34®  COLD  DESIGNED  FOR  USE  WITH: 

EXPANSION  VALVE  CONTROLLED  yy  ^  j  £  p  FREON  —  METHYL  CHLORIDE  — AMMONIA 
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NDHA  CONVENTION 

held  at  Williamsburg,  Va.,  June  4-7.  Walter  M.  Gil¬ 
lespie  of  Consolidated  Edison  Co.  is  new  president. 

r)\er  200  meinhers  and  guests  attended  the  47lh  annual 
meeting  of  the  National  District  Heating  Association 
that  was  held  at  The  Inn  and  Lodge.  Vi  illiamshurg.  \  a., 
June  4  to  7. 

The  new  officers  of  the  association  are  Walter  M. 
Gillespie.  (Consolidated  Kdison  (Comjtanv  of  New  York. 
Inc..  |)resident;  John  C.  Haroldson.  Duluth  Steam  dorp., 
first  vice  president;  William  (L  (iillim.  Consolidated 
Kdison  (Companv  of  New  York.  Inc.,  seccmd  vice  presi¬ 
dent:  (Ce(»rge  F.  f’restwich,  Philadelphia  Electric  (Co., 
third  vice  president:  John  F.  (Ctdlins.  Jr.,  secretary - 
treasurer. 

•  STATISTICS  COMMITTEE. — Foster  L.  Stt'phens  presented 
a  report  as  chairman  of  the  Statistics  Committee.  There 
was  an  increase  in  1955  over  1954  in  the  total  steam  sold. 
This  is  accounted  for  hy  the  increase  in  degree  tlays. 
connected  E.D.R.  and  space  heated.  However,  there  was 
a  small  decrease  in  the  numher  of  customers  served  and 
the  numher  of  hilling  meters.  Possibly  due  to  the  reduced 
coal  cost  per  Htu  and  increased  sales  per  ca'^tomer.  there 
was  a  small  decrease  in  the  average  gross  revenue  per 
M  pounds  of  steam  sold  compared  with  1954  figures. 
Ihere  was  no  appreciable  change  in  annual  load  factor, 
steam  losses  and  fuel  handling  costs. 

•  NEW  BUSINESS  IN  1955. — Sterling  S.  Sanford.  Detroit 
fCdison  (Company,  presented  a  paper  on  New  Business, 

^  ear  1955.  It  has  data  on  new  business  obtained  in  49 
cities  served  bv  member  companies.  I  here  were  510  new 
customers  added  in  39  cities  and  the  estimated  annual 
revenue  is  S3.1  72.491.  The  average  revenue  from  all  new 
business  is  $1.15  per  1.000  j)ounds.  In  10  cities  there 
were  44  customers  who  discontinued  the  service  for  some 
other  method  of  heating  and  this  loss  in  revenue  was 
$2.52,838  per  vear.  W  hile  the  number  of  new  customers 
is  the  lowest  on  record,  the  amount  of  steam  sold  and  the 
revenue  therefrom  are  higher  than  in  anv  other  vear. 

Additions  to  distribution  systems  are  made  in  21  cities 
in  19.55  and  11  citit's  are  |>lanning  additions  to  the  .svs- 
tem  in  19.5(». 

•  ECONOMIES  WITH  VALVATROLS.— Boults  of  a  survev 
to  determine  economies  effected  by  the  \alvatrol  control 
installed  in  several  Rochester.  N.  \.  buildings  were  cov¬ 
ered  in  a  j)aper  bv  Norman  11.  Davidson.  Rochester  (Cas 

Electric  Corp. 

(Combim*d  in  one  unit  are  the  functions  of  both  pres¬ 
sure  regulator  and  motorized  valve,  therebv  eliminating 
one  valve  and  achieving  a  saving  in  space.  Abilitv  to 
adjust  the  opening  time  of  the  valve  makes  it  jxtssible 
to  set  the  o|x‘ning  rate  to  suit  the  peculiarities  of  each 
individual  piping  system.  By  allowing  the  entire  heating 
sv.'^tem  to  heat  up  almost  in  unison,  there  is  much  less 
thermal  shock  and  unecpial  expansion  in  the  piping. 

Of  the  12  installations  in  Rochester,  only  one  has  been 
in  operation  for  more  than  one  season.  The  other  1 1  have 
had  less  than  one  season  operation  and.  therefore,  there 
is  not  enough  specific  information  <»n  the  economies 
realized. 


•  SELLING  STEAM  TO  INDUSTRY.— Experience  of  I'lie 
Detroit  lYlison  (Company  in  .selling  steam  from  an  electric 
|)ower  plant  to  industry,  was  related  in  a  paper  prepared 
bv  Sterling  S.  Sanford  of  that  com|)anv  . 

Experience  in  selling  steam  to  industrv  from  an  electric 
|»ower  plant  goes  back  to  1941.  The  Delray  INtvver  Riant 

i.s  in  an  industrial  area.  .3..5  milt's  from  dt>wiitowii 
Detroit.  Nearbv  industrial  plants  have  been  there  for 
many  vears  and  their  (»ld  boiler  plants  are  in  such  condi¬ 
tion.  that  manv  need  re|»lacement.  Rurchased  steam  ser¬ 
vice  was  attractive  to  nearbv  industrial  users  because  the 
boilers  were  old  and  retjuired  replacement,  and  it  was 
less  costiv  to  buv  steam  than  to  ttperate  an  old  boiler 
plant. 

•  WIDE  RANGE  METERING.— \  dual  metering  method  has 
been  used  bv  Hie  Detroit  Edison  ('.ompanv  on  loads 
which  are  expect(*d  to  varv  over  ipiite  a  wide  range. 
Hie  svstem  consists  of  two  flow  meters,  one  or  both  of 
which  are  in  use  depending  upon  the  load.  An  electrical 
control  circuit  automaticallv  makes  the  nece.«isarv  changes. 
The  metering  plan  was  described  bv  V.  J.  Bliemeister. 

Steam  leav(*s  the  plant  at  about  400  psi  and  is  reduced 
on  the  cu.<tomers  jiremises  to  pressures  from  .50  to  1.50 
psi.  depemling  upon  individual  recpiiremenls. 

(iapacities  of  the  two  How  meters  are  in  the  ratio  of 
4  to  1.  Hie  low  range  meter  is  e(pii[)ped  with  two  mercury 
switches,  set  to  trip  at  18  and  95^7  of  full  scale  ca¬ 
pacity.  The  high  range  meter  has  one  mercurv  switch 
and  it  is  set  to  trip  at  l(»'/i  <»f  full  scale  capacity.  Hiese 
are  nominal  settings  and  thev  can  be  readilv  changed 
should  the  need  arise. 

A  motor  operated  globe  valve  is  ecpiipped  with  a  Eimi- 
tonpie  control.  This  control  is  an  electrically  operated 
speed  reducing  mechanism  with  direct  coiihecting  driv¬ 
ing  motor  and  electrical  and  mechanical  limiting  devices 
for  arresting  the  movement  of  the  main  gear  through  anv 
jiredetermined  travel  or  overload. 

On  low  rates  of  How,  oiilv  the  low  range  meter  is  in 
use.  On  loa(!s  greater  than  95' »  of  the  capacitv  of  the 
low  range  meter,  the  flow  divide.s  between  the  two  meters 
and  the  division  of  flow  is  in  the  ratio  of  4  to  1. 

•  LINEAR  FLOW  ELEMENT.— James  W  .  Althouse,  Jr.. 
Rhiladelphia  Electric  (Company,  presented  a  progress  re¬ 
port  on  A  Linear  Flow  Flenient.  A  field  serv  ice  test  has 
been  made  of  a  steam  metering  installation  which  a 
linear  prirnarv  metering  elemeiil  was  used  and  compared 
with  a  duplicate  installation  using  a  conventional  orifice 
as  a  primary  metering  element. 

Investigators  arrived  at  the  following  conclusions  as 
the  result  of  the  field  service  test: 

1.  That  the  linear  element  can  be  made  mechanicallv 
stable  so  that  serv  ice  conditions  will  not  effect  the  calibra¬ 
tion  curve. 

2.  That  entrained  solids  can  be  controlled  by  the  use 
of  a  steam  cleaner. 

3.  That  entrained  moisture  and  condensate  can  be  con¬ 
trolled  by  jiroper  design. 

4.  That  the  linear  element  will  {lerform  as  well  as  an 
orifice  for  use  as  a  primary  metering  element. 

5.  That  improvements  are  possible  in  the  design  of  a 
linear  element  and  should  be  made  prior  to  general  appli- 

{ Continued  on  pa^e  1.361 
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DCPENDABLf  Rf rKiCERATION  SlMCf 


Unit  Air 
Conditioners 


trade 


Have  builT  into  them  50  years  experience  in  condi¬ 
tioning  air,  74  years'  experience  in  refrigeration,  and 
103  years  of  successful  engineering.  Frick  unit  air  con¬ 
ditioners  installed  in  1938  are  still  in  service  —  and 
good  for  a  long  time  to  come. 


These  superior  units  are  furnished  in  sizes  of  3,  5 
and  71/2  hp-  They  have  heavier  (quieter)  cabinets, 
well  insulated;  larger  cooling  surfaces;  insulated  con¬ 
densers;  conservative  ratings;  and  many  other  advan¬ 
tages.  All  are  shown  in  Bulletin  522.  Your  copy  is 
waiting;  write  today. 


Some  desirable  territories  still 
Distributors. 


Scene:  A  famous  Brewery.  Neighboring  plants  include  a  copper 
mill,  paint  factory  and  paper  mill  — all  contributing  to  a  localized 
air  pollution  problem. 

Problem:  Beer  flavor  w-as  being  affected  by  polluted  air.  So  much  so 
that  when  the  w  ind  was  in  a  certain  direction,  the  brewery  was  forced 
to  suspend  operations  —  sometimes  for  days  at  a  time. 

Solution:  Dorex  Air  Recovery  was  installed  in  the  air  conditioning 
system  to  purify  air  coming  into  the  bottling  room.  This  proved  so 
successful  that  a  second  Dorex  installation  was  made  in  the  chilling 
room  to  prevent  possible  contamination  at  that  point.  Dorex  has 
completely  eliminated  shutdowns  due  to  air  pollution. 

If  your  operations  require  pure  uncontaminated  air,  investigate 
Dorex  Air  Recovery.  In  addition  to  clearing  up  the  immediate 
problem,  Dorex  can  also  substantially 
reduce  costs  of  installing  and  operating 
:  an  air  conditioning  and  ventilating 

system.  Write  us  for  full  information. 
Connor  Engineering  Corporation, 
Dept.  B-76,  Danbury,  Connecticut. 


CONNOR 

c6«pm*Tio« 'm  ’ 

1  clorox 
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MAKE  MORE  MONEY 


Interior  Fire 
Protection  Equipment 


Apart  from  reasonable  material-costs,  you  can 
count  on  these  advantages  when  you  figure 
Allenco— 


I.  Prompt,  accurate  quotations  from 
factory.  No  "extras”. 


2.  Delivery  as  promised.  No  time- 
waste  or  costly  check-back. 


Quicker  installation.  Accurate  di¬ 
mensions,  lower  labor  cost. 


Each  installation  becomes  a  "testi¬ 
monial,”  brings  you  other  jobs. 


AND,  because  the  Allenco  line  is  complete,  you 
can  figure  it  for  every  job  in  this  field.  See  for 
yourself. . .  call  sales  office  in  yoiu*  city  or  write . . . 


Sine*  1887 

W.  D.  AILEN  MANUFACTURING  CO. 

Sales  Offices  in  Principal  Cities 

ALLENCO  BLDG.,  ROOM  710,  566  W.  LAKE  ST.,  CHICAGO  6 


News  of  the  Month 


NDHA  CONVENTION 

{(.ontintieu  jroin  l.tli 

ciitioii  of  the  (lexiee  to  meteriiiji  prolilems. 

Fintlier  stiidv  is  necc'ssarx  to  develoj)  the  |»h\-iral  Itinii 
of  the  element  witlj  em|>hasis  on  ease  of  ealiln  at  ion  and 
inaintenanee:  to  improve  tlu*  linearitv  of  the  calihi ation 
carve:  eomparison  of  verv  low  How  rale  jiei  lormain'e 
with  an  e(|uivaletit  orifice:  extetid  tlie  inv e>t iualion  of 
correction  factor  eipiatitms  to  additional  |ires~ure  ran"c>. 
and  a  comparison  of  pnlsatiii"  low  performani  e  with  an 
e(|uivalent  orifice. 

•  ATOMIC  STEAM  GENERATION. — Clareiu  e  A.  hauher. 
The  C.leveland  Klectric  Illuminating  C.ompanv.  in  ITc 
pa|H*r  Kconomics  of  \tomie  Steam  (ieneration.  pave  co>l 
comparisons  hetween  present  methods  of  steam  pcncra- 
tion  and  estimatt*d  atomic  reactor  costs,  based  on  he-l 
data  available.  Although  there  is  a  general  impres-ion  that 
atomic  energv  will  create  a  revolution,  it  is  a|  parent  that 
the  change  will  be  gradual  and  will  be  part  of  an  evolu¬ 
tion. 

It  will  be  manv.  manv  v»“ars  before  realtor  -team  gen¬ 
eration  will  supplant  use  of  fossil-fueled  eipiipmenl.  \\  hen 
it  does,  it  will  supplement  rather  than  su|  er-ede  the 
I'xisting  eipiipment.  f  urihermore.  considerable  real  tor 
plant  cost  reduction  is  reipiired  before  il  wi.l  become 
economical.  The  electrical  industrv  will  bear  mo-l  of  the 
cost  of  this  development. 

rile  discoverv  of  nuclear  energv  will  help  perpetuate 
the  industrv.  It  will  provide  an  alternative  fuel  which 
will  |*ermit  the  eontinuoiis  use  of  manv  of  the  existing 
facilities  when  carbonaceous  fuels  ari'  too  expen-ive  to 
be  competitive.  In  addition,  it  mav  assi-t  in  expanding 
the  industrv  because  small  independent  heating  unit-  mav 
be  less  practical  than  now. 

Larger  capital  outlavs  [ler  customer  will  be  reipiired. 
Ibis  will  necessitate  better  earnings  than  experienced  at 
presimt.  It  would  be  well  to  proceed  toward  that  objec¬ 
tive  now  rather  than  postpone  the  dav  as  immediate 
action  will  insure  future  financing.  Inasmuch  as  the  new 
method  is  in  its  extreme  infanev.  great  ini|)rovenient-  are 
probable. 


Back  Issues  of  the  Guide 
Wanted  for  Students 

Students  in  heating,  ventilating  and  air  condition¬ 
ing  courses  find  that  (*ven  a  back  issue  of  the 
ASH  \K  (riiide  is  a  valuable  reference  book  for 
school  wiirk. 

I’rofessor  Frederick  H.  Morse  of  I’urdue  I  niver- 
sity  writes  that  he  needs  additional  (Guides  for  pros¬ 
pective  new  members  of  the  Student  Firanch  thi- 
fall:  so  if  any  readers  have  a  HLil  (or  later  I  issue 
that  is  just  collecting  dust  on  their  book  shelvi-. 
why  not  let  an  engineering  student  have  it? 

Send  your  old  (Guides  to:  Frederick  H.  Mor-e. 
\SII  \K  Faculty  Adv  iser.  School  of  Mechanical  Kn- 
gineering.  Purdue  I  niversity.  Lafayette.  Indiana. 
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Coo»*d  hi 

Mi«d  by 


„  it  n*#cl«<J  by 
Olfic* 


44)  fwrib 


you  can  depend  on 
RoTfWfR  for  better  air 


AIR  DIFFUSERS 
with 

DIFFUSING  VANES 
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AIR  DEVICES  INC. 

I8S  MADISON  AVE.,  N.  Y.  16,  N.  Y. 
air  difFusers  •  filters  •  exhausters 


//?e  New  Guide 

to  water  cooler  selection 


Just  off  the  presses  for  immediate  distribution  is 
Cordley’s  easy  four-step  approach  to  the  facts 
about  water  cooler  selection.  It  eliminates  all 
guesswork  when  purchasing  water  coolers.  All  the 
important  questions  are  clearly  and  concisely  an¬ 
swered  for  the  man  who  specifies. 

SOME  COOLER  QUERIES  ANSWERED  ARE: 

Type  required? 

Kind  needed  for  different  conditions? 

Capacity  necessary? 

Model  most  suitable? 

How  many  coolers  will  satisfy? 

Cooler  location? 

All  these  questions  and  others  are  objectively  considered  in 
our  booklet  “HOW  TO  SELECT  A  WATER  COOLER” - 
guaranteed  to  save  you  plenty  — yet  costs  you  not  a  penny. 
SEND  FOR  IT  TODAY. 

@  3<»l 

CORDLEY  &  HAYES 

443  Fourth  Avenue/  New  York  16,  N.  Y. 

Since  1889...  First  in  Water  Coolers ...  Over  1,000,000  Sold 


AGITAIR  Catalog  R-107 
shows  you  how  to 
select  the  proper  size 
and  pattern  for  your 
job  conditions. 


Write  for  your  copy 
today. 


Each  AGITAIR  square 
and  rectangular  air 
diffuser  is  custom 
designed  to  meet  your 
requirements  of  air  flow 
and  interior  treatment. 


These  AGITAIR 
diffusers  hove  built-in 
diffusing  vanes, 
scientifically  arranged 
in  unlimited  louver 
patterns  to  provide 
certified  100%  draftless 
air  distribution  from 
any  ceiling  or 
wall  location. 


SAVE 
TIME 

and  MONEY 

when  you  form 


FiExiBLE  Connectors 


ELGEN  SIIENT  DUCT 

•roH.  r«nd. 


Imagine,  this  one-piece,  factory-assembled  metal-to-material  unit 
unrolls  absolutely  flat!  No  more  bothering  with  unwieldy  duct  ma¬ 
terial  that  buckles  easily.  Eigen  Silent  Duct  makes  on-the-spot  work 
a  cinch  .  .  .  you  just  measure  and  cut.  You  can  fabricate  any  type 
of  flexible  duct  connector  in  minutes  .  .  .  with  half  the  effort!  You 
can  save  up  to  60 Vo!  No  more  worry  about  an  inventory  of  "made- 
up"  parts,  either.  Your  choice  of  U.L.  approved,  (Gov't.  Spec.  Mil-D- 
10860)  convas.  Johns  Manville  asbestos  and  U.  5.  Rubber  neoprene 
coated  fibre  glass,  in  3"  or  6"  widths  attached  to  24  or  26  gauge 
galvanized  steel  or  24  gauge  aluminum  to  fill  every  job  requirement. 
All  available  in  handy-to-use  25,  50  or  100  foot  rolls. 


2  More  Eigen  Products 
^  That  Put  Profits  In  Your  Pocket! 


ELGEN  All-TITE  VANE  RUNNEI  . 

•  Quickest  ond  eaiiest  woy  ever ' 
devised  for  installing  turning  vanes  '• 
for  square  elbows  •  No  special  -  ' 
tools  required;  vanes  lock 
eosily  with  blow  of  hammer 


ELGEN  OAMPERSET 


For  AAulti-Blode  Dampers  .  .  .  .  - 

Parallel  or  Opposed  •  Most  perfect : 
damper  hardware  developed 
•  Assembles  in  a  jiffy  .  .  .  cuts  v  ' 
assembly  time  in  half  •  Easily  . '  y 
adjusted  and  self-aligning.  ’  . 

Licensed  by  Minneapolis-Honeywell  ' 


ELGEN  PRODUCTS  ARE  SOLD  THROUGH 
LEADING  JOBBERS  EVERYWHERE. 

"Put  Profits  In  Your  Pocket!" 

Write  today  for  free  catalog  and  "spec"  sheet! 

QGEN  MANUFACTURING  CORP.  unr..'aU*cV;:  n  r 


HEATING  PLANT  CORROSION 


{Concluded  jrorn  ini'f'c 


Lojtpt’r  or  cojtjx'r  alloN  ;  galx ani/ed  sUt'l  lia-  no  advantage 
o\er  Mack  steel  for  condensate  jtij»es  l»eeau-e  llie  zinc 
rapidK  eorroiN's  away  (no  jiroleelive  scale  I. 

Mr.  ('ainpliell  .«aid  tlial  e\lernal  corrosion  ol  (  <(|i|icr 
pipes  Imrit'd  in  insulating  foamed  concrete  wa-  inlre- 
cpient.  and  could  he  explained  h\  use  of  too  mm  li  loam- 
ing  agent.  Ammonia  irroduced  from  this  attacked  copper 
under  stress  at  hends  in  the  s\stem.  In  the  discus-ion.  Mr. 
(larr  did  not  agree;  he  considered  the  failures  too  com¬ 
mon  for  such  an  explanation,  and  the  (piestion  remains 
open.  (Comment  <m  exjrerienees  in  the  I  .S. A.  regarding 
the  corrosion  (or  the  lack  of  it  i  of  pipes  huried  in  foamed 
concrete  would  he  welcome. 

Water  and  its  Treatment 

The  final  paper  was  a  sur\e\  of  method-  ot  prexenting 
scale  and  corrosion  in  boilers,  hv  I*.  Hamer.  Me  wrote 
from  a  hackground  of  experience  with  a  large  hidler  plant 
and  realized  that  much  of  the  practice  in  that  field  would 
he  inapfdicahle  to  small  heating  systems.  He  suggestetl 
that  no  water  treatment  at  all  might  he  safer  than  un¬ 
controlled  treatment.  However,  there  were  some  lessons 
from  large-scale  practice  which  might  he  capable  of  being 
adopted  with  advantage  <»n  smaller  |)lant.  for  examjile 
the  use  of  sodium  suljihite  or  sodium  nitrite  to  protect 
plant  standing  idle  for  several  da\s  or  weeks,  and  the 
value  of  eliminating  free  carhon  dioxide  as  far  as  pos-ihle 
from  any  steam  plant  with  condensate  return.  There  has 
been  negligible  experience  in  Britain  so  far  with  the  use 
of  hydrazine  for  removing  oxygen,  with  cvclohexx  lamine 
or  morpholine  for  neutralizing  CO^  in  condensate  or  with 
filming  amines  for  protecting  conden.sate  lines.  Hvdrazine 
ha.s.  however,  been  tested  in  petwer  .station  boilers  and 
further  tests  are  going  to  he  made. 

Mr.  Campbell,  in  replying  to  the  discussion,  had  ni> 
objection  to  grounding  house  electric  wiring  sxsiem  via 
the  water  main.  This  could  not  cause  internal  corrosion 
and  any  external  corrosion  would  be  distributed  over  a 
large  area  of  ground  contact,  even  if  the  electrical  sxstem 
did  develop  a  fault  which  .sent  a  direct  current  to  ground 
via  the  |)i|)e. 


WHAT  READERS  SAY 

Artificial  Ice  Rink  Costs 

Kditor.  Aik  Conuitiomng.  Hk4ti.\g  and  Vkxtii.xtixg: 

1  w  ish  to  compliment  .  G.  Wassmandorf  of  The  Trane 
(Company.  La  Cross.  Wis.,  f(»r  his  article  “I’ackaged  He- 
frigeration  F^<juipment  for  Artifical  Ice  Binks"  in  the  Mav 
issue  of  your  magazine. 

.Among  other  very  useful  data  he  has  supplied  for  the 
benefit  of  potential  artificial  ice  rink  owners.  I  find  oidy 
one  point  of  variance  with  actual  fact — the  cost  of  taking 
up  and  laying  down  the  plastic  floor  pipe  system  that  he 
terms  a  "‘roll-up”  tyjw'  rink. 

Mr.  Wassmandorf  quotes  an  expenditure  of  around 
.SI. 000  each  time  the  floor  is  taken  up  or  relaifl. 

[Concluded  on  pufic  1  f  0  i 
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I 

! 


RIGIDBILT 


RIGIDBILT  INC 


NOISY  WATER  HAMMER 


Also:  Sleam  Distributing 
Tube  Heating  Coils 


MAXIMUM  HEAT  TRANSFER  ASSURED! 

All  tube  outlets  from  header  ore  extruded,  pro¬ 
viding  double  thickness  for  tube  insertions.  Tubes 
are  fabricated  from  0.035"  copper,  nipple  connec¬ 
tions  ore  brass,  thus  assuring  strength  for  longer 
life  with  utmost  economy. 


RIGIDBILT  IS  BETTER  BUILT  -  Write  lor  Catalog 


Burf  Monovenf  on  The  S.  K.  Wellman  Co.  plant  during  erection 
by  Industrial  Roofing  &  Sheet  Metal,  Inc.  Contractor — Albert  M. 
Higley  Co.  Engineer — Vincent  Eaton.  Architect — Charles  Bacon 
Rowley  &  Associates,  Inc. 


2852  WEST  FULTON  BLVD.,  CHICAGO  12,  ILL. 


110  FOOT  BURT  MONOYENT 
EXHAUSTS  HEAT  AND  SMOKE  FROM 
THE  S.  K.  WELLMAN  CO.  ADDITION 


The  S.  K.  Wellman  Company's  new  120'  x  240'  addition  to  their 
Bedford,  Ohio  plant  required  highly  efficient  ventilation  to 
remove  smoke  and  heat  from  metallurgical  processing 
equipment.  The  solution — this  1 10'  Burt  Monovent  Continuous 
Ridge  Aluminum  Ventilator,  with  72"  roof  opening,  quickly  ex¬ 
hausts  hot,  stagnant  air  uniformly  along  the  entire 
building.  Center  hinge  butterfly  type  dampers  and  the 
fixed  top  form  a  cone-shaped  airflow  section  that  provides 
broad,  simple  air  flow  lines,  eliminating  numerous  air  passes 
and  attendant  friction  losses.  The  Burt  Monovent  is  economical 
to  install,  operate  and  maintain  and  highly  efficient. 


Write  for  Burt  Data  Book  SPV-IOI-E. 
It  supplies  quick  data  on  Burt's  com¬ 
plete  line  of  modern  Roof  Ventilators. 


The  sudden  pounding  of  water  hammer  can  be 
disturbing  almost  any  time,  any  place  on  any 
plumbing  supply  line  in  hospitals,  hotels,  institu¬ 
tions,  homes,  business  and  industrial  plants  and 
other  establishments.  Water  hammer  is  not  only 
annoying  ,  .  .  it  causes  untold  damage  to  valves, 
fittings  and  pipe  lines.  Water  hammer  disappears 
when  you  install  Josam  Shock  Absorbers  .  .  .  they 
assure  "hospital  quiet"  on  all  piping  systems.  For 
complete  information,  write  lor  Manual  "S"  on 
Shock  Absorbers. 


FAN  &  GRAVITY  VENTILATORS 
LOUVERS 

SHEET  METAL  SPECIALTIES 


Ulll  I  Manufacturing  Company 

49  E.  South  St.,  Akron  11,  Ohio 

Member  Power  Fan  Manufacturing  Association 


JOSAM  MANUFACTURING  COMPANY 

DEPT.  HV  MICHIGAN  CITY,  INDIANA 
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MERCURY.TO-MERCURY 

SWITCH 


PERMANENT 
AINICO  MAGNET 
links  water  level  with 
electrical  controls;  pre¬ 
vents  failure  of  mechan¬ 
ical  linkages. 


CORROSION 
RESISTANT 
FLOAT 

is  made  of  304 
Stainless  Steel  for 
long,  trouble-free 
service.  Can  also 
be  made  of  spe¬ 
cial  materials  for 
extreme  local  con¬ 
ditions. 


NO-SCAIE 
FLOAT  CHAMBER  LINER 
'flexes'  off  scole ;  prevents 
float  "sticking". 


A  magnetic  sleeve, 
raised orKf  lowered 
within  a  nonmag¬ 
netic  tube,  attracts 
or  repels  on  Alnico 
permanent  mag¬ 
net  attached  to  a 
mercury  switch. 
Basically,  this  is 
Magnetrol. 


Here's  ""Low  Maintenance" 

BOIIER 

SAFETY 

MAGMirkoL 

BOILER  WATER 
LEVEL  CONTROLS 


"Blow-down”  the  float  chamber 
once-a-shift;  inspect  the  switches 
once  a  month  —  that’s  all  you  have 
to  do  to  keep  a  Magnetrol  in  tip¬ 
top  safe  shape.  It’s  made  that  way. 
The  secret  is  all  in  the  simple 
magnetic  operating  principle  as 
pioneered  and  perfected  by  Magnetrol. 

Standard  Magnetrol  Units  are 
available  for  pressures  to  600  psi 
and  temperatures  to  750'F.,  for 
single  or  multi-stage  control  with 
as  many  as  three  separate  switching 
actions.  Also  special  units  for  more 
extreme  requirements.  For  full  de¬ 
tails,  mail  coupon. 


MAGNETROL,  Inc. 

MAGNETROL,  INC.,  2106  S.  Marshall  Blvd.,  Chicago  23,  III. 
Please  tend  Catalog  Section  III  with  full  information  about 
Magnetrol  Boiler  Water  Level  Controls. 

Name _ _ 

Company _ 

Address _ 

City _ Zone _ State _ 


U'.onclitded  jrom  pane  I  'iol 

Mr.  C.  A.  Meadows.  as  \ou  are  prolialily  aware,  was 
one  of  the  fir.-t  })ioiieers  in  this  t\|)e  of  installation. 

At  one  of  four  rinks  recently  eoinpleted  in  North  ^  ork. 
.Metro|)olitan  I  oronto.  ('anada.  using  Meadows  Take-l  p 
lApe  of  plastic  |)i|)e  floor  and  measuring  JkS  ft  x  18.5  ft, 
the  complete  door  |)ipe  system,  including  the  reimtvahle 
wooden  hockey  dasher  fence  was  ecnnpletelv  removed 
and  stored  h\  (>  men  in  .5  «lavs — cost  .§8.50.  At  this  site, 
an  undergrttund  euKert  is  used  for  st(»ring  the  plastic 
pipe.  This  means  at  least  two  days'  labor  and  this  could 
he  saved  hy  the  easier  method  of  using  a  grade  level 
trench  with  remo\  able  cover. 

\t  the  Mamilton  Korum  Arena  in  Hamilton.  Ontario, 
the  complete  floor  pipe  system  is  again  taken  U|>  and 
stored  at  a  cost  (»f  ‘*81)  man-days";  in  this  instance,  the 
pipe  is  hoisted  up  to  the  roof  and  stored  <»n  racks  in  the 
rafters.  It  is  another  installation  in  which  considerable 
labor  could  he  sa\ed  by  the  use  of  a  convetdent  grade 
le\el  trench  for  storage. 

Ke-installation  of  the  floor  pipe  s\stem  takes  about  the 
same  amount  of  time. 

,1.  F.  Hinton 
Project  Fnnineer,  Arlifiral  Ice  Hinksy 
Toronto.  Onl.  (..  A.  Mendou  s  &  Associates.  Ltd. 


Canadian  Degree-Days  for  May, 

1956* 

May  1 

Cumulative 

City  ,  , 

1 956  1  Normal  | 

1 955-56  1  Normal 

Calgary,  Alta .  411 


Charlottetown,  P.  E.  I.  668 

Crescent  Volley,  B.  C.  328 

Edmonton,  Alto.  .  .  .  296 

Fort  Williom,  Ont.  .  .  658 

Grande  Prairie,  Alta.  330 

Halifox,  N.  S .  609 

London,  Ont .  422 

Medicine  Hot,  Alta..  321 

Moncton,  N.  B .  644 

Montreal,  P.  Q .  464 

North  Bay,  Ont.  .  .  .  643 

Ottawa,  Ont .  480 

Penticton,  B.  C .  203 

Prince  George,  B.  C.  401 

Quebec  City,  P.  Q. .  .  592 

Regina,  Sosk .  406 

St.  John,  N.  B .  659 

Soskotoon,  Sask.  .  .  .  336 

Timmins,  Ont .  769 

Toronto,  Ont .  425 

Vancouver,  B.  C.  .  .  255 

Victoria,  B.  C .  315 

Windsor,  Ont .  338 

Winnipeg,  Man.  ...  521 


480 

10698 

91  1  1 

i"  536 

8455 

8263 

403 

8072 

7731 

428 

11217 

9797 

567 

10231 

10045 

505 

12133 

10122 

493 

7346 

7395 

307 

7570 

7275 

301 

10049 

8495 

474 

8747 

8568 

325 

8414 

8413 

434 

9834 

9180 

310 

8734 

8674 

273 

6912 

6346 

490 

10772 

8996 

428 

9160 

9276 

434 

11713 

10891 

505 

8520 

8081 

397 

11896 

10478 

564 

10983 

10857 

341 

7056 

7236 

326 

5666 

5303 

366 

5626 

4935 

251 

6790 

6705 

397 

11423 

10841 

'These  data  are  supjdied  through  the  courtesy  of  the  .Meteoroloxical 
Division.  .\ir  Service  Branch,  Dejiartnient  of  Transjiort,  Canada. 


AAanufoctures'  Representative 

If  you  are  seeking  new  lines,  we  suggest  vou  register 
your  name,  territory  covered,  and  present  lines  with  this 
publication.  We  get  numerous  retjuests  from  manufac¬ 
turers  seeking  representatives  and  by  registering  you 
[lave  the  way  to  lining  u|)  desirable  accounts.  W  rite  to 
the  Ke.search  Director.  AiR  (ioxDiTio.MNC.  Heating  and 
\  ENTII.ATING.  98  W  orth  St..  New  ^ Ork  18,  N.  Y. 
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Air  Capacities 
from  550  to 
65,000  CFM 
Belt  and 
Direct  Drive 


AIR  CONDITIONING 


POWER  ROOF  VENTILATORS 

•  Our  new  and  complete  line  of  power  roof  ven¬ 
tilators  with  their  advanced  modern  design  and 
new  construction  features  fulfill  today’s  archi¬ 
tectural  styling  and  job  performance  require¬ 
ments. 

•  With  MODULAR  construction  the  following  im¬ 
portant  features  have  been  accomplished  —  low 
profile,  maximum  strength,  maximum  net  free 
areas,  complete  resilient  mounting  with  no 
metal-to-metal  contact  between  the  top  cap  and 
body,  power  section  and  body,  and  body  to  curb 
base. 

•  Seven  top  view  sizes  available  from  30"  x  30" 
overall,  increasing  by  6"  increments  to  66"  x  66" 
Ventilator  height  varies  in  5 ',2"  increments 
called  the  “MODULAR  stack.” 

•  Write  for  booklet  that  gives  complete  design, 
construction  and  performance  data,  and  shows 
how  to  specify  the  correct  Moduiar  Roof  Ven¬ 
tilator  for  maximum  performance  plus  econo- 
my. 

A  few  choice  territories  open  for  manufacturers'  representatives 

CORPORATION 
121 S  W.  Fullerton  Ave. 
Chicago  1 4,  III. 


ELGO 

AUTOMATIC 

SHUTTER 

for  Unit  Blower 


Self-contained  in  adapter 
sleeve  for  attachment  to 
blower.  Louvers  of  light 
IMge  aluminum  with  felt 
silencer  strips.  Rustproof 
hinge  rods.  Weather- 
stripped.  Built  to  fit  your 
blowers. 


Write  for  circular  and  prices 

ELCO  SHUTTER  &  MANUFACTURING  CO. 
273S  W.  Warren  Detroit  S,  Mich. 


3^ 


Catalog 


AND  MORE 


AND  MORE 


SeviNe  Hotel,  Miami  Beoch.  Architect:  Melvin 
Gro$$man/Air  Conditioning  Engineer:  Sam  L. 
Hamilton. 


Hollyv/ood  Beach  Hotel,  Hollywood  Fla. 
Architect:  Melvin  Grossman/Engineers:  Sas* 
nett  Engineering. 


Belle  Isle  Apartments,  Miami  Beach.  Archi* 
tect:  Robert  B.  Swortburg/  Engineers:  Altec 
Engineering  Co. 


This  NEW  METHOD 
DRIES  AIR 


PRECISELY  AS  YOU  WANT  IT 


NIAGARA  CONTROLLED  HUMIDITY 
AIR  CONDITIONING 

This  method  removes  moisture  from  air  by  contact 
with  a  liquid  in  a  small  spray  chamber.  The  liquid 
spray  contact  temperature  and  the  absorbent  concen¬ 
tration,  factors  that  are  easily  and  positively  controlled, 
determine  exactly  the  amount  of  moisture  remaining 
in  the  leaving  air.  Heating  or  cooling  is  done  as  a 
separate  function. 

Tfio  Niagara’s  Controllad  Humidity  Method  using 
HYGROL  nwisture-absorbent  liquid  is 

last  and  most  offoctivo  bocauso  ...  it  removes  moisture  as  a 
separate  function  from  cooling  or  heating  and  so  gives  a 
precise  result  constantly  and  always.  Niagara  machines  using 
liquid  contact  means  of  drying  air  have  given  over  20  years 
of  service. 

Most  rollabla  bocauso  . . .  the  absorbent  is  continuously  recon¬ 
centrated  automatically.  No  moisture-sensitive  instruments  are 
required  to  control  your  conditions. 

Most  floxiblo  bocauso  . . .  you  can  obtain  any  condition  at  will 
and  hold  it  as  long  as  you  wish  in  either  continuous  produc¬ 
tion,  testing  or  storage. 

Easiost  to  toko  care  of  bocauso  .  .  .  the  apparatus  is  simple, 
parts  are  accessible,  controls  are  trustworthy. 

Most  compact,  taking  less  space  for  installation. 

Inoxponsivo  to  of^orato  because  ...  no  re-heat  is  needed  to 
obtain  the  relative  humidity  you  wish  in  normal  temperature 
ranges  and  frequently  no  refrigeration  is  used  to  remove 
moisture. 

The  cleanest  because  ...  no  solids,  salts  or  solutions  of  solids 
are  used  and  there  are  no  corrosive  or  reactive  substances. 


for  complete  information  write 


NIAGARA  BLOWER  COMPANY 


Over  35  Years  of  Service  in  Industrial  Air  Engineering 
Dept.  HV,  40.5  l.exington  Ave.,  New  York  17,  N.  Y'. 
Sales  Engineers  in  Principal  Cities  of  U.  S.  and  Canada 


COMING  EVENTS 

Where  listed,  names  or  titles  of  individuals  on 
those  from  whom  further  information  is  ovoilooie 


INSTRUMENT  SOCIETY  EXHIBIT — 11  th  onnuol  Instrument- 
Automation  Conference  and  Exhibit  (International),  of  the 
Instrument  Society  of  America,  at  the  new  Coliseum  building. 
New  York,  N  Y.  J.  McCaffery,  assistant  executive  secretary  of 
the  Society,  1319  Allegheny  Ave.,  Pittsburgh  13,  Pa. 

. SEPTEMBER  17-21,  1956. 

ELECTRONICS  CONFERENCE— 1 2th  annual  National  Elec¬ 
tronics  Conference  ond  Exhibition  at  the  Hotel  Sherman,  Chi¬ 
cago,  III.  Victor  J.  Danilov,  Illinois  Institute  of  Technology, 

Chicago  16,  III . OCTOBER  1-3,  1956. 

AGA  CONVENTION — Annual  convention  of  the  American  Gas 
Association,  at  the  Auditorium,  .Atlantic  City,  N.  J.  Secretary  of 
the  Association,  420  Lexington  Ave.,  New  York  17,  N.  Y. 

. OCTOBER  15-17,  1956. 

ASA  MEETING — 38th  annual  meeting  of  the  American  Stand¬ 
ards  Association,  in  conjunction  with  the  Seventh  National 
Conference  on  Standards,  at  Hotel  Roosevelt,  New  York,  N.  Y. 
Secretary  of  the  Association,  70  E.  45th  St.,  New  York  1  7,  N.  Y. 

. OCTOBER  22-24,  1956. 

REFRIGERATION  ENGINEERS  CONVENTION — Annual  con¬ 
vention  of  the  Refrigeration  Service  Engineers  Society,  at  Hotel 
Muehibach,  Kansas  City,  Mo.  H.  T.  McDermott,  International 
secretary  of  the  Society,  433  No.  Waller  Ave.,  Chicago,  111. 

. NOVEMBER  15-18,  1956. 

ASRE  CONVENTION — Semi-annual  meeting  of  the  Americarv 
Society  of  Refrigerating  Engineers,  at  Hotel  Statler,  Boston, 
Mass.  Secretary  of  the  Society,  234  Fifth  Ave.,  New  York  1, 

N  Y . NOVEMBER  25-28,  1956. 

ASME  MEETING — Annual  meeting  of  the  American  Society  of 
Mechanical  Engineers,  Hotel  Statler,  New  York,  N.  Y.  Secretary 
of  the  Society,  29  W.  39th  St.,  New  York,  N.  Y. 

. NOVEMBER  25-30,  1956. 

POWER  SHOW — The  22nd  National  Exposition  of  Power  ond 
Mechanical  Engineering,  under  the  ouspices  of  the  ASME,  at 
the  New  York  Coliseum,  Columbus  Circle,  New  York,  N.  Y. 
E.  K.  Stevens,  Internotionol  Exposition  Co.,  480  Lexington  Ave., 
New  York  17,  N.  Y . NOVEMBER  26-30,  1956. 

CHEMICAL  EXPOSITION — 9th  Notional  Chemical  Exposition 
of  the  American  Chemical  Society,  in  the  Cleveland  Public 
Auditorium,  Clevelond,  Ohio.  Secretary  of  the  Chicago  Section 
of  the  Society,  86  E.  Randolph  St.,  Chicago,  III. 

. NOVEMBER  27-30,  1956. 

WARM  AIR  HEATING  CONVENTION — Annual  convention 
and  committee  meetings  of  the  National  Warm  Air  Heating 
and  Air  Conditioning  Associotion,  ot  the  Netherland  Plaza 
Hotel,  Cincinnati,  Ohio.  George  Boeddener,  managing  director 
of  the  Association,  145  Public  Square,  Cleveland  14,  Ohio. 
. NOVEMBER  27-30,  1956. 

ASHAE  EXPOSITION — Internotionol  Heating  &  Air-Condition¬ 
ing  Exposition,  ot  the  International  Amphitheoter,  Chicago,  III. 
E.  K.  Stevens,  International  Exposition  Co.,  480  Lexington  Ave., 
New  York  17,  N.  Y.  Exposition  held  In  conjunction  with  the 
63rd  annual  meeting  of  the  American  Society  of  Heating  and 
Air-Conditioning  Engineers,  Inc.  A.  V.  Hutchinson,  secretary  of 
the  Society,  62  Worth  St.,  New  York  1 3,  N.  Y. 
. FEBRUARY  2S-MARCH  1,  1957. 

METALS  CONGRESS  AND  EXPOSITION— 1 0th  Western  Metal 
Congress  and  Exposition,  sponsored  by  the  American  Society 
for  Metals,  and  other  technical  groups,  at  the  Pan-Pacific 
Auditorium  and  the  Ambassador  Hotel,  Los  Angeles,  Calif.  W. 
H.  Eisenman,  managing  director  of  the  Society,  7301  Euclid 
Ave.,  Cleveland  3,  Ohio . MARCH  25-29,  1957. 

GAMA  MEETING — Annuol  meeting  of  the  Gas  Appliance  Man¬ 
ufacturers  Association,  ot  The  Greenbrier,  White  Sulphur 
Springs,  West  Va.  H.  Leigh  Whitelaw,  manoging  director  of 
the  Association,  60  E.  42nd  St.,  New  York,  N.  Y. 

. APRIL  8-10,  1957. 

REFRIGERATION  INSTITUTE  MEETING — Annual  meeting  of 
the  Air-Conditioning  and  Refrigeration  Institute,  ot  The  Home¬ 
stead,  Hot  Springs,  Vo.  Executive  secretary  of  the  Institute, 
1346  Connecticut  Ave.,  N.  W.,  Woshington,  D.  C. 

. MAY  6-8,  1957. 

TESTING  MATERIALS  MEETING — 60th  annual  meeting  of  the 
Americon  Society  for  Testing  Materials,  at  the  Chalfonte- 
Haddon  Hall,  Atlantic  City,  N.  J.  Secretary  of  the  Society, 
1916  Race  St.,  Philadelphia  3,  Pa . JUNE  16-21,  1957. 
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Solve  Heat  Transfer 
Problems— Directly 
and  Accurately! 

INDUSTRIAL  HEAT  TRANSFER, 
by  F.  W.  Hutchinson,  presents  123 
working  graphs  that  permit  the  direct 
solution  of  complex  problems  of  heat 
transfer.  Use  of  these  graphs — which 
are  equal  in  accuracy  to  the  equations 
from  which  they  are  derived — speeds 
heat  transfer  analysis  and  helps  to 
eliminate  errors  in  calculation.  In  ad¬ 
dition  to  the  complete  text,  graphs 
are  provided  for:  air,  acetylene,  am¬ 
monia,  benzene,  chlorine,  ethane, 
ether,  helium,  oxygen,  pentane, 
steam,  sulphur  dioxide,  water,  and  57 
other  industrially  used  liquids  and 
gases. 

Get  your  copy  of  this  valuable 
working  reference  book  today! 

336  Pages,  136  Charts  and  Illustrations  —  $6.00 

ORDER  YOUR  COPY  TODAY! 


Shown  above,  the 
PENN  AIRETTE,  one  of 
the  many  versatile  roof 
ventilators  available  for 
supply  or  exhaust  pur- 


When  you  specify  Penn  Ventilator  —  you're 
specifying  satisfaction  .  .  proven  through 
countless  installations. 

Here  is  America's  most  complete  line  of 
Powered  and  Gravity  Roof  Ventilators  attrac¬ 
tively  designed  and  efficient  in  performance. 
Your  local  Penn  Ventilator  man  has  full 
particulars  and  is  qualified  to  work  with  you. 


THE  INDUSTRIAL  PRESS.  93  Worth  St.,  New  York  13,  N.  Y. 

Please  send  me  a  copy  of  INDUSTRIAL  HEAT  TRANSFER 
at  $6.00. 

Q  I  enclosed  payment  in  full.  Send  book  postpaid. 

□  Bill  me  G  Bill  company.  (Postage  charges  will  be  added) 

NAME  . 

COMPANY  . 

CITY  ZONE  STATE . 

HOME  ADDRESS  . 

(Please  fill  in  if  ycu  want  book  sent  to  your  home) 

ACHV  7/56 


Representatives  and  Distribotors  in  Principal  Cities 
Member  of  the  Power  Fon  Monofactorers  Association 


In  Eastern  Canadar  Air- Cora,  Ltd. 
2125  Marcil 'Ave.,  Montreal  28,  Que. 
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These  low  and  compact  Sinks  Series  3-B  forced  draft 
cooling  towers  do  on  efficient  job  of  cooling  process  water  for  the 
Johnston  Foil  Manufacturing  Co.,  St.  Louis,  Mo. 


At  Johnston  Foil  Manufacturing  Co. 

Binks  cooling  towers 


cut  water 

As  producers  of  aluminum,  tin  and 
lead  foil,  Johnston  Foil  uses  water 
...and  lot's  of  it... to  cool  the  foil 
mill  and  drying  rolls.  Before  install¬ 
ing  Binks  cooling  towers,  city  water 
was  used  on  a  one-pass  basis.  Now 
water  is  recycled  and  the  heat  dis¬ 
sipated  by  two,  triple-blower  Type-B 
cooling  towers.  Only  make-up  water 
is  required. 

Compare  these  construction 
features— Johnston  Foil  did. 

Whisper-quiet  operation.  Squirrel 
cage  blowers  have  tip  speeds  only 
'/}  that  of  propeller-type  fans. 

Low  silhouette.  Over-all  height  of 
largest  capacity  tower  is  only  7’6"— 
they're  seldom  visible  at  street  level. 

High  Efficiency.  Binks  patented  Roto- 
jet  spray  nozzles  plus  internal 
redwood  nailless  decking  assure 
thorough  water  breakup.  Scientif¬ 
ically  balanced  air-to-water  ratio 
gives  high  cooling  efficiency  under 
all  climatic  conditions. 


bill  75% 


Cross-section  showing  counter-flow  air-woter 
movement  employed  in  Binks  Series  3-B 
towers. 

Minimum  maintenance.  Blowers  and 
motors  are  outside  the  tower— not  in 
the  moisture-laden  air  stream.  All 
panels  are  heavily  galvanized.  Out¬ 
sides  of  towers  have  two  coats  of 
aluminum  paint— insides,  a  tough, 
durable  zinc  chromate  coating. 

For  full  information 

on  Binks  complete  line  of  mechani¬ 
cal  and  natural  draft  cooling  towers, 
write  direct  to  the  address  below. 
Binks  engineers  will  gladly  study 
your  needs  and  help  you  select  the 
right  tower  for  your  particular 
requirements. 
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A  COMPLETE  LINE  OF  NATURAL  DRAFT  AND  MECHANICAL 
DRAFT  COOLING  TOWERS  AND  INDUSTRIAL  SPRAY  NOZZLES 

Binks  Manufacturing  Company 


3120-38  Carroll  Avo.,  Chicago  12,  III. 

REPRESENTATIVES  IN  PRINCIPAL  U.S.  &  CANADIAN  CITIES  •  SEE  YOUR  CLASSIFIED 


DIRECTORY 


NEW  CATALOGS 


(Continued  from  pnfie  12f)i 


Use  the  prepaid  postcard 
on  page  85  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


REFRIGERATION  CATALOG— .\  32-page 
catalog  (No.  56)  of  coils  for  commercial 
refrigeration  is  published  by  Peerless  of 
America.  Inc.,  Chicago,  Ill.  In  addition 
to  listing  and  illustrating  the  various 
coils  the  catalog  gives  dimensional  and 
engineering  information.  _  Item  82 

PUMP  BULLETIN— Single  and  duplex 
condensation  pumps  are  described  in  Bul¬ 
letin  S200  available  from  Domestic  Pump 
&  Mfg.  Corp.,  Shippensburg.  Pa.  Engineer¬ 
ing  data,  roughing-in  dimensions,  and  sug¬ 
gested  specifications  for  the  pumps  are 
g'ver>  in  the  bulletin.  — . Item  83 

STORAGE  TANK  HEATING— A  4-page 
bulletin  (ATH  55)  which  describes  storage 
tank  heating  coils  for  heating  storage  tank 
water  with  live  or  exhaust  steam  or  with 
circulating  boiler  water  is  issued  by  Al- 
strom  Corp.,  New  York,  N.  Y.  A  conversion 
factor  table  and  a  rating  and  dimension 
chart  are  in  the  bulletin  which  help 
one  to  choose  the  correct  size  heating  coil 
reo_uired. . . . . Item  84 

LIQUID  CHILLER  BROCHURE— A  bro¬ 
chure  (Form  ACC-179)  is  available  that 
describes  and  contains  capacity  data  on 
more  than  thirty  different  models  of 
packaged  liquid  chillers  manufactured  by 
Airtemp  Construction  Corp.,  Dayton, 
Ohio.  . . . Item  85 

EXCHANGER  DOOR  BULLETIN— An  il¬ 
lustrated  4-page  bulletin  (No.  2030),  de¬ 
scribing  the  p-k  Lever-Lock  quick  open¬ 
ing  door  for  heat  exchangers,  sterilizers 
and  autoclaves,  is  offered  by  Patterson- 
Kelley  Co.,  Inc.,  East  Stroudsburg,  Pa. 
Five  large  photos  show  the  p-k  Lever- 
Lock  door  in  use  on  horizontal  and  ver¬ 
tical  equipment,  with  both  manual  and 
pneumatic  control . . Item  86 

PLASTIC  PIPE  ARTICLE— A  bi-monthly 
external  wage  house  organ,  the  Plastics 
Weldor  and  Fabricator  with  a  feature  ar¬ 
ticle  on  the  use  of  polethylene  pipe  for  in¬ 
dustrial  waste  and  sewage  lines  is  avail¬ 
able  from  American  Agile  Corp.,  Maple 
Heights,  Ohio.  The  article  contains  photo¬ 
graphs  illustrating  the  joining  of  pipe  sec¬ 
tions  into  proper  length  and  the  subse¬ 
quent  installation  steps.  . . Hem  87 

VARIABLE  DRIVE  BOOKLET— A  44-page 
booklet  (20P50)  with  tables  for  the  selec¬ 
tion  of  variable  speed  Texrope  drives  is 
released  by  Allis-Chalmers  Mfg.  Co.,  Mil¬ 
waukee,  Wis.  The  booklet  includes  in¬ 
formation  on  design  features,  drive  prin¬ 
ciples,  horsepower  rating  tables  for  A,  B, 
C,  D,  and  E  section  belts,  a  speed  range 
table  showing  the  variation  in  rpm  when 
using  two  sheaves  in  combination,  and  ac¬ 
cessory  equipment _ _ Item  88 
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Would  you  like  to  save  time?  Get  accurate  in¬ 
formation?  A  tew  minutes  invested  now  may  save 
you  hours  on  your  next  job.  You'll  find  your  ques¬ 
tions  answered  quickly,  simply  and  correctly  in 
these  valuable  books.  Choose  the  ones  you  need 
and  mail  the  coupon  now.  You'll  be  glad  you  did. 


either  in  the  shop  or  in  the  field.  Convenient 
pocket  size,  flexible  Fabrikoid  binding. 

282  Pages.  $6.00. 

In  Canada  or  overseas,  $6.65. 


DESIGN  OF  HEATING  AND  FUEL  OIL  MANUAL 

VENTILATING  SYSTEMS  Covers  characteristics  and  uses  of  every  type 

I _ 1  1  CIA  f.  II _ ..1  .  1  i  and  grade  of  fuel  oil.  Explains  the  meaning  of 

Includes  vo  lull-page  charts  to  solve  voitr  proh-  ,  -i  .  ,  i  ,  •  c 

lems  of  heating  an.l  ventilating  involving  load  and  shows  how  this  informa- 

deterinination.  duct  design,  panel  heating,  solar  handling  and  burn- 

I  1  I  *•  5  •  rk  V  i  T'l^  A  special  chapter  covers  fuel  oil 

heating  and  combustion  analysis.  Opposite  each  r,...  i  i  .i  i  i 

chart  is  a  design  example  and  the  solution  illiis-  additives  and  how  they  are  used,  and  another 
trating  the  use  of  each  method.  The  text  clearly  encountered  in  using  fuel  oil 

1  ;  .1  II  I  I  .1  and  shows  correct  remedies, 

explains  the  engineering  background  and  the 

mathematical  basis  of  each  chart.  Pages,  34  Tables,  $3.50. 

320  Pages,  96  Charts.  $7.00.  or  overseas,  $4.20. 

In  Canada  or  overseas,  $7.80. 

INDUSTRIAL  HEAT  TRANSFER 

DESIGN  OF  INDUSTRIAL  .\  combined  text  and  reference  book  that  pro- 

FYUAIKT  AYATFMA  'ides  123  time-saving  working  graphs  for  the 

CAnAUdl  JIdICIVlj  direct  solution  of  most  commonly  encountered 

Mow  to  design,  build  or  buy  an  exhaust  system  [iroblems.  Use  of  these  graphs,  which  are  equal 
that  will  function  ailecpiately  and  economically,  in  accuracy  to  the  equations  from  which  they 
and  meet  the  requirements  of  law  and  industrial  are  derived,  helps  to  eliminate  errors  in  calcu- 
hygiene.  Covers  flow  of  fluids — hood  forms — air  lation. 

flow  through  hoods— pipe  resistance— piping  de-  334  Pages.  136  Charts  and  Illustrations, 
sign — dust  sejiarators — low  pressure  conveyors  $6.00. 

—centrifugal  exhaust  fans— structural  details—  '  ‘|n  Canada  or  overseas.  $6.80. 

field  measurements  and  their  interpretation. 

cVnad'l'^r^lvl'rrras  METHODS  OF  JOINING  PIPE 

In  t^anada  or  overseas,  $4.25. 


The  flow  of  gas  through  ducts,  and  Ian  per¬ 
formance  and  control  are  authoritatively  cov¬ 
ered  in  this  useful  work.  Covers  principles  of 
moving  air  through  ducts,  including  elements 
of  fan  selection  and  control,  duct  arrangement, 
system  characteristics  and  flow  analysis.  Gives 
basic  data  and  describes  methods  used  to  cal¬ 
culate  system  resistance,  plus  practical  infor¬ 
mation  that  will  help  in  selecting  a  fan  for  a 
given  duty. 

232  Pages,  84  Illustrations,  $4.00. 

In  Canada  or  overseas,  $4.70. 


The  industrial  Press,  93  Worth  Street,  New  York  13,  N.  Y, 


Q  Please  send  me  the  books  listed  below.  I  enclose  payment  in  full — send  books  postpaid. 
(You  may  return  any  book  not  meeting  your  needs  for  full  refund.) 

□  Send  books  under  Five-Day  Free  Inspection  Plan  and  Q  Bill  me.  □  Bill  company. 
(Postage  charges  of  about  15c  per  book  will  be  added.) 


Name 


How  to  solve  problems  involving  the  flow  of  • 
liquids  and  gases  through  pipes.  l?hows  how  to  I 
handle  viscosity,  friction,  head,  and  other  fac-  I 
tors  expressed  in  various  dimensional  systems.  | 
.\pplications  of  the  principles  to  problems  in  | 
[liping  are  presented  with  worked-out  examples.  i 
124  Pages,  18  Illustrations,  $3.00.  | 

In  Canada  or  overseas,  $3.70. 


Home  Address 


(Fill  in  if  you  want  books  sent  home) 
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Wriles  Mr.  H.  P.  Easley,  Walnut 
Dairy  Farms,  Waterloo,  Iowa.  "We 
converted  a  25  HP  and  30  HP  boiler 
to  Synchro-Flame  Gas-Oil  burner 
and  the  savings  seem  almost  too 
good  to  be  true.  We  cut  our  fuel  bill 
in  January  ’55  by  $819.20,  Febru¬ 
ary  by  $607.38,  July  by  $669.35.” 


FACTS  OH  SYHCRO- 
FLAME  OAS-OIL  BORHERS 


7  Models.  100,000  to  4,600,000  BTU’s 
per  hour  on  gas.  1  to  33  Gals,  per  hour 
on  oil.  Boiler  Horsepower  2  to  100. 
Burns  any  gas.  Natural,  mfg.,  mixed 
and  L.P. 


Burns  light  oil.  Number  1  to  3. 

Efficient.  The  Syncro- Flame  Combi¬ 
nation  Gas-Oil  Burner  is  not  a  com¬ 
promise.  Automatic  damper  control 
guarantees  maximum  burning  effi¬ 
ciency  on  either  fuel. 


Automatic  or  Manual.  Either  manual 
switchover  or  can  be  set  to  switch  over 
automatically  from  gas  to  oil  (or  re¬ 
verse)  at  any  given  temperature  by 
hook-up  to  an  outside  thermostat. 


Easy  to  install.  Only  5  electrical  con- 
^  nections  necessary.  Complete  control 
panel  factory  wired  and  tested  to  meet 
any  local  code  at  no  extra  cost. 


UL  listed  &  approved.  Every  Syncro- 
^  Flame  Gas-Oil  burner  has  Under¬ 
writer's  Laboratories  label.  Also  ap¬ 
proved  by  State  of  Mass.  Fire  Mar¬ 
shal,  cities  of  Omaha,  St.  Louis  and 
Minneapolis.  (N.  Y.  City  pending.) 
FEATURES:  Automatic  Electric  Igni¬ 
tion.  Electronic  Safety  controls-posi- 
tive  automatic  shut-off  if  flame  or 
power  go  out.  Patented  Firing  Head 
—  prevents  flame-outs  and  pulsation. 
Larger  models  have  two  stage  firing 
and  prepurge  and  post  purge  pro¬ 
gramming. 

Manufacturers  of  U.L.  Approved  Gas 
Burners.  Oil  Burners  and  Dual-Fuei 
Burners  ranginf;  in  capacity  from  1  to  100 
BHF  100.000  to  4,600,000  BTU,  hr. 


FOR  SPEC  SHEETS,  PRICES,  WRITE: 

^  SYNCHRONOUS  FUME  INC 

BOX  335D  WALWORTH,  WIS. 

engineered  excellence 

syncroj‘1  flame 
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Use  the  prepaid  postcard 
on  page  85  for  securing 
your  copies  of  catalogs  de¬ 
scribed  In  this  department. 

SCHOOL  HEATING  BOOKLET— A  12- 

page  sales  booklet  (Bulletin  No.  2181)  on 
the  Vari-Air  system  of  heating,  ventilat¬ 
ing,  and  cooling  schools  and  public  build¬ 
ings  is  published  by  C.  A.  Dunham  Co., 
Chicago,  Ill.  The  bulletin  contains  selec¬ 
tion,  capacity  and  dimensional  data, 
typical  installations  and  applications  as 
well  as  material  on  the  operation  and 
features  of  the  system. _ Item  89 

SEWAGE  PUMP  BULLETIN— Bulletin 
121-A  describing  a  line  of  pumps  for 
handling  solids  in  suspension  is  issued  by 
Aurora  Pump  Div.,  The  New  York  Air 
Brake  Co.,  Aurora.  Ill.  Along  with  de¬ 
scriptions  of  the  pumps  are  proposed 
specifications  for  the  use  of  architects 
and  engineers.  _ Item  90 

SAFETY  VALVE  BULLETIN— A  6-page 
bulletin  (4000-1515)  on  its  safety  cleanout 
valve  for  use  on  buried  storage  tank  in¬ 
stallations  of  volatile,  inflammable  liquids 
is  available  from  Petrometer  Corp.  (for¬ 
merly  Liquidepth  Indicators,  Inc.),  Long 
Island  City,  N.  Y.  The  bulletin  describes 
in  detail  the  construction  and  operation 
features  of  the  valve . . Item  91 


COOLER  SPECIFICATIONS— A  specifica¬ 
tion  sheet  (Bulletin  No.  C1100-S109P)  giv¬ 
ing  features,  dimensions,  weights,  sizes, 
and  component  parts  of  3,  5,  and  7^2  hp 
packaged  air  conditioners  is  issued  by 
Worthington  Corp.,  Harrison,  N.  J. 
_ _ _ Item  97 

DEFROST  MANUAL — A  16-page  manual 
(No.  TV-320),  covering  operation,  ap¬ 
plication,  and  specifications  of  the  new 
L  Thermobank  automatic  hot  gas  defrost 
system,  is  released  by  Kramer  Trenton 
Co.,  Trenton,  N.  J.  The  manual  contains 
engineering  data  for  temperature  ap¬ 
plications  from  plus  32  to  minus  75  deg  F 
with  ratings  at  various  levels.  In  addition, 
there  are  selection  tables  covering  the 
range  of  box  sizes  at  various  temperature 
levels.  . . . . Item  98 

INSULATION  BLOWER  BULLETIN— An 

insulation  blowing  machine  is  described 
in  a  4-page  illustrated  bulletin  issued  by 
Universal  Insulating  Machine  Co.,  Van 
Wert.  Ohio.  Included  in  the  bulletin  are 
pictures  of  the  machine,  operating  data, 
model  specifications  and  details  of  its 
features.  _ _ _ _ Item  99 

PUMP  MOTOR  BROCHURE— Illustrations 
and  technical  drawings  depicting  features 
and  applications  of  various  types  of  ver¬ 
tical  turbine  pump  motors  are  given  in 
a  brochure  (No.  1903)  distributed  by  U.  S. 
Electrical  Motors  Inc.,  Los  Angeles.  Calif. 
It  describes  hollow  shaft  Verticlosed 
grease-and  oil-lubricated  motors  in  sizes 
from  I'x  to  400  hp;  also  single  phase  de¬ 
signs  up  to  7'2  hp,  and  totally-enclosed 
types  up  to  150  hp. . . . Item  100 


INSTALLATION  MANUAL— Eighteen  dif¬ 
ferent  ways  to  install  self-contained,  cen¬ 
tral  system  air  conditioners  are  described 
in  a  manual  published  by  Amana  Refrig¬ 
eration,  Inc.,  Amana,  Iowa.  The  24-page 
manual  uses  drawings  and  diagrams,  with 
brief  text  descriptions,  to  present  the  in¬ 
stallation  data.  _ _ _ Item  92 


FITTING  AND  FLANGE  DATA— A  folder 
describing  wrought  iron  welding  fittings 
and  flanges  is  published  by  Tube  Turns, 
Louisville,  Ky.  The  folder  gives  dimen¬ 
sional  data  on  the  company's  products  in 
sizes  from  '2  to  12  in.,  discusses  the 
physical  properties  of  the  material,  and 
illustrates  applications.  _ Item  101 


PIPE  CUTTING  BULLETIN— An  abrasive 
pipe  cutoff  bulletin  has  been  revised  by 
Beaver  Pipe  Tools,  Inc.,  Warren,  Ohio. 
The  bulletin  gives  specifications,  descrip¬ 
tions,  cutting  times  and  other  features 
concerning  the  line  of  abrasive  pipe  cut¬ 
ting  machines.  _ _ _ Item  93 

VIBRATION  MOUNT  CATALOG— A  line 
of  rubbe'-in-shear  vibration  mountings  is 
described  in  a  catalog  (No.  RS-55)  released 
by  T.  R.  Finn  &  Co.,  Inc.,  Hawthorne,  N.  J. 
Various  types  of  vibration  mountings, 
with  load  capacities  ranging  from  40  to 
10.000  pounds,  are  described  as  are  the 
non-walking  base-plates.  _ Item  94 

MANOMETER  GUIDE— A  bulletin  (No. 
G-10)  intended  as  a  reference  guide  to 
manometer-type  instruments  is  issued  by 
The  Meriam  Instrument  Co.,  Cleveland, 
Ohio.  The  bulletin  sets  forth  the  four  basic 
types  of  manometers  ranging  from  the 
simple  U-tube  to  the  ultra-precision  mod¬ 
els  and  provides  principles  to  aid  in  the 
proper  selection. _ _ _ Item  95 


GAS  CONTROL  BULLETINS— Two  sep¬ 
arate  6-page  bulletins  are  released  by 
A-P  Controls  Div.,  Controls  Corporation 
of  America,  Milwaukee,  Wis.,  covering 
its  new  F'ifty-Five  gas  control.  Bulletin 
G170  has  information  and  data  of  inter¬ 
est  to  design  and  production  engineers. 
Bulletin  G170A  is  tailored  to  the  interests 
of  sales  managers,  distributors,  and  deal¬ 
ers.  _ Item  102 

WROUGHT  IRON  BOOKLET— A  16-page 
booklet  on  wrought  iron  pipe  for  modern 
buildings  is  available  from  A.  M.  Byers 
Co.,  Pittsburgh,  Pa.  Thirty-six  pictures 
and  sketches  are  used  in  the  booklet  to 
illustrate  wrought  iron  pipe  applications 
in  modern  building. _ Item  103 

OIL  HEATING  CATALOG— The  steam 
and  water  ratings  of  an  oil-fired,  cast- 
iron  boiler-burner  unit  are  given  in  a  bul¬ 
letin  published  by  National-U.  S.  Radiator 
Corp.,  Johnstown,  Pa.  Dimensions  and 
tapping  sizes  for  the  unit  are  given  in 
addition  to  the  ratings.  _ Item  104 


boiler  data — Specifications,  ratings, 
and  engineering  data  of  a  gas-fired  boiler 
for  large  heating  requirements  are  given 
in  a  bulletin  issued  by  National-U.  S. 
Radiator  Corp.,  Johnstown,  Pa.  The  data 
is  given  for  all  types  of  gas  fuels,  in  ad¬ 
dition  to  dimensional  data  and  control 
diagrams . . . Item  96 


STEAM  TRAP  BULLETIN— Bulletin  301, 
describing  a  line  of  steam  traps  for  low, 
medium,  and  high  pressure  steam  and  for 
compressed  air  service  is  issued  by  Il¬ 
linois  Engineering  Co.,  Chicago,  III.  The 
bulletin  gives  the  dimensions,  maximum 
capacities,  and  cutaway  drawings  and  il¬ 
lustrations  of  the  traps. _ Item  105 
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MOTOR  CATALOG — A  catalog  contain¬ 
ing  information  on  a  line  of  fractional 
horsepower  electric  motors,  as  well  as  on 
MonoMotors,  blowers,  and  special  prod¬ 
ucts  is  offered  by  Redmond  Co.,  Inc., 
Owosso,  Mich.  Included  in  the  12-page 
catalog  are  photographs,  diagrams,  and 
performance  data. _ Item  lOfi 


CATALOG  OF  TESTING  DEVICES— 

Eighty  different  devices  are  covered  in 
a  40-page  testing  instruments  reference 
book  published  by  General  Electric  Co., 
Schenectady,  N.  Y.  Titled  the  Measure¬ 
ment  Equipment  Catalog,  GEC-1016,  the 
publication  contains  product  information 
including  applications  and  sources  of  ad¬ 
ditional  information.  _ Item  115 


smart  solwtian 

for  efficient,  low  cost 

Ysntilation 


PACKING  BULLETIN— An  g-page  bulletin 
on  packings  and  gaskets  made  of  Teflon  is 
issued  by  Packing  Div.,  Raybestos-Man- 
hattan,  Inc.,  Passaic,  N.  J.  Service  recom¬ 
mendations  for  each  type  packing  is  in¬ 
cluded  as  well  as  sizes  in  which  they  are 
available.  _ _ Item  107 


Here’s  the  Aerovent  “Threesome”— 
new  Power  Roof  Ventilators  designed 
or  every  commercial,  industrial  and 
institutional  ventilating  requirement. 


SOLENOID  VALVE  CATALOG— Catalog 
No.  200  from  Atkomatic  Valve  Co.,  Inc., 
Indianapolis,  Ind.,  describes  the  com¬ 
pany’s  line  of  electrically  operated  two- 
way  solenoid  valves  for  air,  gas,  steam, 
and  liquid  flow  control.  The  catalog  lists 
available  dimensions,  specifications,  pres¬ 
sures  and  applications  of  solenoid  valves 
in  bronze  and  stainless  steel. _ Hem  116 


PORTABLE  TOOLS  CATALOG— Portable 
tools  for  the  plumbing,  heating,  and  sheet 
metal  industries  are  illustrated  in  catalog 
No.  PC-501,  published  by  Price  &  Rutze- 
beck,  Hayward,  Calif.  Featured  in  the 
literature  are  the  company’s  Planetor 
boring  bits  and  special  plumber-and-fitter 
sets _ _ _ Item  108 


SUBMERSIBLE  PUMP  BULLETIN— A  12- 

page  bulletin  describing  a  line  of  sub¬ 
mersible  pumps  is  released  by  Byron 
Jackson  Div.,  Borg-Warner  Corp.,  Los 
Angeles,  Calif.  A  selection  chart  is  pro- 
v.ded.  .giving  capacity  and  head  perform¬ 
ance  of  the  pumps. _ _ _ Item  117 


CONDENSER  CATALOG— A  12-page  cat¬ 
alog  on  the  MC  line  of  heavy  duty  evapo¬ 
rative  condensers  is  issued  by  Baltimore 
Aircoil  Co.,  Inc.,  Baltimore,  Md.  The  cat¬ 
alog  covers  the  twenty-two  sizes,  from  10 
to  350  tons,  for  Freon  12,  Freon  22,  and 
ammonia.  Selection  data  and  dimensional 
drawings  are  also  included. _ Item  109 


Built-in  quality  and  dependability. 
Free-action  butterfly  dampers  open 
and  close  automatically;  assure  de¬ 
pendable  all-weather  protection. 
Sizes  12"  to  48".  Capacities  to 
41,000  CF.M. 


TECHNICAL  PIPING  FOLDER— Engin¬ 
eers  and  others  associated  with  the  design 
or  maintenance  of  processing  equipment 
and  piping  are  offered  an  8-page  technical 
folder  (TB-410)  by  Tubular  Products  Div., 
The  Babcock  &  Wilcox  Co.,  Beaver  Falls, 
Pa.  The  folder  contains  application  data 
on  seamless  and  welded  stainless  steel 
pipe  and  welding  fittings  and  furnishes 
helpful  hints  on  the  bending,  joining,  and 
welding  of  these  products. _ Item  118 


SINGLE-STAGE  PUMP  BULLETIN— A 

pump  bulletin.  Form  7248-A,  covering  the 
line  of  DMV-DHV  single-stage  centrifugal 
pumps  is  available  from  Ingersoll-Rand 
Co.,  Phillipsburg,  N.  J.  The  bulletin  in¬ 
cludes  typical  installation  views,  cross 
sectional  views,  and  exploded  views  of 
component  parts. _ Item  110 


BOILER  WATER  CONTROI — A  4-page 
bulletin  (No.  5623)  suggesting  a  solution 
to  out-of-bounds  initial,  operating,  and 
maintenance  cost  of  boiler  water  level 
control  is  offered  by  The  C.  E.  Squires 
Co.,  Cleveland,  Ohio.  The  bulletin  de¬ 
scribes  a  control  that  is  applicable  on 
new  boiler  plants  or  where  the  replacing 
of  existing  steam  generating  equipment 
is  necessary.  _ Item  119 


exhaust  or 
air  supply 
model  j 


BOOK  ON  COOLING  SYSTEM— A  24-page 
book  (No.  5922)  on  an  incremental  sys¬ 
tem  of  air  conditioning  for  office  build¬ 
ings  and  other  multi-room  structures  is 
announced  by  Remington  Air  Condition¬ 
ing  Div.,  Remington  Corp.,  Auburn,  N.  Y. 
The  book  is  divided  into  six  sections  cov¬ 
ering  a  general  description  of  the  system. 
The  technical  section  includes  specifica¬ 
tions  fur  various  types  and  sizes  of  con¬ 
vectors.  _ _ _ Item  111 


Forces  out  stale,  stagnant  air  or  pulls 
in  fresh,  clean  air.  Serves  as  gravity 
ventilator  when  fan  is  not  in  opera¬ 
tion.  Conforms  to  modern  plant  de¬ 
sign.  Sizes  24"  to  48".  Capacities  to 
26,450  CFM. 


HEATER  BROCHURE— A  brochure  and 
literature  describing  Champion  direct- 
fired  heaters  is  issued  by  National  Heater 
Co.,  St.  Paul,  Minn.  Information  on  six 
different  models  is  contained  in  the  bro¬ 
chure.  _ _ _ Item  120 


COOLING  TOWER  BULLETINS— Two 

bulletins  giving  the  specifications  of  nat¬ 
ural  and  forced  draft  cooling  towers  are 
issued  by  J.  F.  Shelton  Co.,  Memphis, 
Tenn.  Bulletin  No.  3-6591  gives  the  data 
for  natural  draft  towers,  and  Bulletin 
No.  2-6591  contains  the  data  on  spray 
type  forced  draft  towers. _ Item  112 


FIBER  PIPE  USES— An  8-page  brochure, 
containing  information  on  the  uses  and 
the  processes  for  manufacturing  bitumin- 
ized  fiber  pipe  and  couplings,  is  published 
by  The  Central  Foundry  Co.,  Newark, 
N.  J.  The  booklet  explains  how  fiber 
pipe  can  be  used  in  house-to-sewer,  sep¬ 
tic  tank,  foundation  drainage,  industrial, 
and  other  installations. _ Item  121 


*  ^ulomatic  dampers, 

ance  to  weather 

construction  in- 

Also  manufacturers  of  Aerovent  “Macheta"  Airfoil 
Axial  Flow  Fans  •  Blowers  •  Fan  Wheels  •  Large 
Propellers  •  Make-up  Air  Units  •  Penthouses  and 
Accessories  •  Special  Equipment  for  Industry. 


STEAM  SPECIALTY  CATALOG— A  32- 

page  catalog  (No.  68J)  of  steam  specialties 
is  published  by  Strong,  Carlisle  &  Ham¬ 
mond  Co.,  Cleveland,  Ohio.  The  catalog 
lists  the  specifications  of  traps,  strainers, 
valves,  and  separators  for  low,  medium, 
and  high  pressure  services. _ Item  113 


BASEBOARD  INSTALLATION— An  in¬ 
stallation  manual  for  a  cast  iron  base¬ 
board,  for  steam  or  hot  water,  is  issued 
by  National-U.  S.  Radiator  Corp.,  Johns¬ 
town,  Pa.  Installation  instructions,  rough- 
ing-in  dimensions,  ratings,  and  accessory 
details  are  given  in  the  manual.  .Item  122 


UNIT  HEATER  BULLETIN— The  specifi¬ 
cations  and  performance  data  for  Herman 
Nelson  horizontal  and  vertical  unit  heat¬ 
ers  have  been  written  into  a  36-page  prod¬ 
uct  bulletin  (No.  700A)  by  American  Air 
Filter  Co.,  Inc.,  Louisville,  Ky.  The  bulle¬ 
tin  includes  hot  water  and  steam  per¬ 
formance  tables,  dimensions,  selections, 
applications,  descriptions  of  cabinets,  ele¬ 
ments,  motor  mountings,  fans  and  acces¬ 
sories,  controls,  suggested  layouts,  and 
piping  diagrams . Item  114 
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Unusual  opportunity  for  a  well  jtrounil- 
e<l  man  who  wants  and  can  take  re¬ 
sponsibilities. 

SALARY  OPEN 

Location  New  York  City — Our  organ¬ 
ization  knows  of  this  ad.  Write  in  con¬ 
fidence  to  Box  1000,  Realservice  AdvtK. 
Attency,  110  West  M4  St.,  N.Y.C. 


REKRIUEKATION  OR  AIR  CONDITION- 
INO  ENGINEER  TO  OPEN  CLEVELAND 
OFFICE 

If  you  are  a  technical  Rraduate  or  equiva¬ 
lent,  25  to  ;{2  years  of  atre,  with  exi)erience 
in  refriiieration  an  1/or  air  conditioning,  an 
opportunity  for  advancement  with  an  oiit- 
standinf;  and  |)roKressive  company  is  avail¬ 
able.  After  a  factory  traininir  proftram, 
very  interesting  work  awaits  you  calling  on 
contractors,  wholesalers  an  1  manufac'urers 
of  all  tyi>es  of  equipment.  Very  liberal  sal¬ 
ary.  bonus  and  expense  allowance  arranKC- 
ments.  Write  Bo.x  8S7,  Air  Conditioning. 
Heatinu  &  VentilatiiiK,  9.1  Worth  St.,  New 
York  13,  N.  Y. 


EnRinrer-Desisrner  Consulting  firm  in  Bal¬ 
timore,  Md.,  has  openintrs  for  men  experi¬ 
enced  in  design  of  plumbing,  heatini;,  ven- 
tilatiuK  and  air  conditioninR  systems  for 
commercial  and  institutional  bull  linRS.  Sal¬ 
ary  commensurate  with  experi.nce.  Per¬ 
manent  positions.  Submit  resume  of  e<luca- 
tion,  experience,  availability  and  desired 
startinK  salary.  McNeill  an!  Baldwin,  Con- 
sultinK  Enttineers,  1025  St.  Paul  St.,  Balti¬ 
more  2,  Md. 


MANUFACTURER’S  REPRESENTATIVE- 
An  established  manufacturer  with  25  years  ex¬ 
perience  producinK  ventilatinK  eeiuipment  is 
l<H>kinK  for  manufacturers’  agents  in  many 
sections  of  the  country  to  sell  their  new  line  of 
industrial  fans.  The  products  include  axial  flow, 
tubiaxial,  and  veniaxial  fans,  both  direct  and 
belt  driven,  and  power  naif  ventilators.  Please 
reply  Box  888,  Air  ConditioninR,  Heating  & 
VentilatinK,  93  Worth  St..  New  York  13,  N.  Y. 
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valves 


Type  523  Stroight- 
Through  Relief  Valves 


Type  52 

Angle  Relief  Valve 

This  forged  brass 
valve  is  available 
in  sizes  (inlet  x 
outlet)  ’/j"  M.P.T.  X 
H"  Flare  and 
O.D.S.  X  H" 
O.D.S. 


FOR  FREON 
AND  SIMILAR 
REFRIGERANTS 


This  relief  valve  has  the  Henry 
■'(xsntrolled  Cushion  "  cup  seat  disc 
construction  which  prevents 
deformation  of  sealing  ring  and 
assures  consistent  operation.  This 
design  provides  positive  relief  at 
predetermined  set  pressures.  Brass 
construction.  .Sizes  (inlet  x  outlet) 
>/2"  M.P.T.  X  Flare;  >  j"  F.P.T.  x 
1/2"  F.P.T.;  F.P.T.  x  '  F.P.T.; 

and  I"  F.P.T.  x  1"  F.P.T. 


A  S  M  E 

NB  National  Board  Certified 
All  Henry  Relief  Valves  in  the  sizes  and  types 
listed  below  are  constructed  in  accordance 
with  the  standards  of  the  ASME.  In  addition 
these  valves  are  stamped  NB  to  indicate 
National  Board  Certification  as  to  capacities. 


FOR  AMMONIA 


closed 


open 


Angle  Relief  Valve 


‘Controlled  cushion"  cvi 
disc  construction 


flas  soft  metal  alloy  seat  and  push  rod  for 
emergency  reseating.  Stainless  steel  trim. 
Sizes  (inlet  x  outlet)  >2"  F.P.T.  x 
F.P.T.;  3^"  F.P.T.  X  1"  F.P.T.;  and  I" 
F.P.T.  X  11/4"  F.P.T. 


All  the  above  valves  can  be 
furnished  at  any  desired  pressure 
setting  in  the  range  of  50-350  P.S.I, 


Write  us  for  data  sheet  #AE-1303 
showing  new  increased  capacity 
ratings  of  these  Henry  relief  valves. 


See  your  Henry  wholesaler  for 
these  certified  relief  valves. 


Melrose  Park,  III.  (Chicago  Suburb) 

C«bUt  HIVALCO,  MILROSI  PARK,  ILLINOIS 


Specialized  Manufacturers  of  the  Complete  Line  of  Relief  Valves 
for  Refrigeration  and  Air  Conditioning 
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Maybe  there  should  be  a 
STOP  LOW  WATER'  WEEK! 


Certainly  the  subject  of  Boiler  Safety  is 
as  important  as  Bike  Safety,  or  Fur 
Care,  or  Saving  the  Horse,  or  some  of 
the  others  that  are  recognized  by  spe¬ 
cial  weeks.  And  a  determined  effort  to 
"Stop  Low  Water”  is  one  big  step  you 
can  take  in  the  cause  of  boiler  safety. 

Boilers  are  being  lost  that  could  be 
saved  by  proper  precautions  against 
low  water.  A  lot  more  "accidents”  are 
just  waiting  to  happen.  A  lot  of  heating 
plants  are  going  to  give  out  just  when 
they’re  needed  most. 

You  can’t  settle  the  issue  in  a  single 


week,  of  course.  Low  water  is  a  year- 
round  threat;  it  can  strike  anytime,  from 
any  of  dozens  of  reasons.  And  it  doesn’t 
care  where  it  strikes — hot  w’ater  heat¬ 
ing  boilers  or  steam  boilers. 

Your  best  bet  is  to  put  every  boiler 
installation  in  the  capable  hands  of  a 
McDonnell  Water  Feeder  Cut-off  Com¬ 
bination  .  .  .  the  device  that  stands 
guard  against  low  water  around  the 
clock  and  around  the  calendar  .  .  .  the 
device  that  has  been  dedicated  for  more 
than  thirty  years  to  doing  this  one 
thing  well. 


MfDONNELL  &  MILLER,  Inc,,  3500  N.  Spaulding  Avenuu,  Chicago  18,  Illinois 


MQDONNELL 


SI 


No.  47-2  F»od#r  Cut-off  Com- 
binotion.  Tho  btti  kind  of  safety 
controtfortheoverogeimoll  steam 
boiler;  maximum  pressure,  23  lbs. 
Has  cool  feed  valve.  Quick  Hook¬ 
up,  straight-through  blow-off  volve 
and  other  McDonnell-developed 
features. 


No.  247-2  Feodor  Cut-off  Com¬ 
bination.  Companion  to  the  No. 
47-2,  developed  especially  for 
service  on  smaller  hot  water  space 
heating  boilers.  Maximum  pres¬ 
sure,  30  lbs. 


No.  SI-2  Feeder  Cut-off  Com¬ 
bination.  For  larger  boilers,  both 
steam  and  hot  water.  Maximum 
pressure,  33  lbs. 


No.  33-2  Feeder  Cut-off  Com¬ 
bination.  For  higher  pressure 
boilers,  u^  to  73  lbs.  Used  on 
both  steam  and  hot  water  space 
heoting  boilers. 


Ask  for  Latest  Complete  Catalog 


